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DEPARTMENT  OF  LABOR 

Occupational  Safety  and  Health 
Administration 

[  29  CFR  Part  1910] 

(Docket  Mo.  H-004] 

OCCUPATIONAL  EXPOSURE  TO  LEAD 

Proposed  Rulemaking 

Pursuant  to  sections  6(b)  and  8(c)  of 
the  Occupational  Safety  and  Health  Act 
of  1970  (the  Act)  (84  Stat.  1593, 1599  ;  29 
n.s.c.  655.  657).  and  Title  29.  Code  of 
Federal  Regulations  (CFR)  Part  1911.  it 
is  proposed  to  amend  Part  1910  of  29 
CFR  by  adding  a  new  occupational  safety 
and  health  standard  for  exposure  to  lead 
as  29  CFR  1910.1025.  and  by  deleting  the 
present  standard  for  lead  and  its  inor¬ 
ganic  compounds  contained  in  Table  Z-2 
of  29  CFR  1910.1000.  This  standard  would 
apply  to  all  employments  in  all  indus¬ 
tries  covered  by  the  Act,  including  ^‘gen¬ 
eral  industry,”  construction,  and  mari¬ 
time.  In  addition,  pursuant  to  section  4 
(b)(2)' of  the  Act  (84  Stat.  1592;  29 
U.S.C.  653),  if  the  new  standard,  when 
promulgated,  is  determined  to  be  more 
effective  than  corresponding  standards 
now  applicable  to  the  maritime  and  con¬ 
struction  industries  contained  in  Subpart 
B  of  Part  1910,  Parts  1915,  1916,  1917, 
1918,  and  1926  of  29  CFR,  ^e  new  lead 
standard  will  supersede  the  correspond¬ 
ing  maritime  and  construction  stand¬ 
ards  for  exposure  to  lead.  Appropriate 
conforming  amendments  will  be  made 
in  Subpart  B  of  Part  1910,  and  amend¬ 
ments  to  delete  the  superseded  stand¬ 
ards  and  replace  them  with  references  to 
the  new  lead  standard  will  be  made  in  29 
CFR  1926.55  and  in  similar  sections  of 
Parts  1915-1918. 

The  accompanying  document  is  a  pro¬ 
posal  issued  pursuant  to  sections  4(b), 
6(b)  and  8(c)  of  the  Act.  The  agency  re¬ 
quests  the  submission  of  written  com¬ 
ments,  data,  and  arguments  from  inter¬ 
ested  persons  on  the  issues  raised  in  the 
proposal.  In  addition,  the  proposal  states 
that  an  informal  hearing  may  be  re¬ 
quested  to  provide  further  opportunity 
for  discussion  of  the  issues.  After  the 
hearing,  if  one  is  held,  the  Occupational 
Safety  and  Health  Administration 
(OSHA)  will  issue  a  final  standard  based 
on  the  full  record  of  the  evidence. 

The  proposed  standard  reduces  toe 
permissible  employee  exposvire  limit  to  an 
8-hour  time-weighted  average  concen¬ 
tration,  based  on  a  40-hour  workweek, 
of  100  micrograms  of  lead  per  cubic  meter 
of  air  (100  ug/m*).  The  proposal  also 
provides  for,  among  other  things,  the 
determination  of  employee  exposure, 
methods  of  compliance,  personal  protec¬ 
tive  equipment  and  clothing,  tMining, 
medical  surveillance  aad  recordkeeping. 

The  major  Issues  raised  in  this  pro¬ 
posal  Include  toe  following: 

1. '  Whether  the  proposed  permissible 
exposure  limit  to  lead  should  be  100 
ug/m*;  and  whether  this  level  incorpo¬ 
rates  an  appropriate  margin  of  safety; 

2.  Whether  subclinical  effects  of  ex¬ 
posure  should  be  consid^od  in  estaUlsh- 
ing  a  standard  for  occupational  exposure 
to  any  sidMtance,  in  this  case  lead; 


S.  Whethw  compliance  with  the  pro¬ 
posal  is  technologically  and  economically 
feasible; 

4.  Whether,  as  provided  in  the  pro- 
posaL  employers  in  certain  specific  in¬ 
dustries  should  be  required  to  conduct 
Initial  monitoring  of  the  exposures  of 
some  employees  or  whether  initial  deter¬ 
minations  without  monitoring  are  suf¬ 
ficient  for  all  industries; 

5.  Whether  biological  sampling  and 
analysis  should  be  required  as  a  supple¬ 
ment  to  air  monitoring  to  determine 
employee  absorption  of  lead; 

6.  Whether  the  provisions  for  methods 
of  compliance,  mescal  surveillance,  pro¬ 
tective  equipment  and  clothing,  hygiene 
facilities,  and  recordkeeping  are  appro¬ 
priate; 

7.  Whether  warning  signs  and  labels 
should  be  required; 

8.  To  what  extent  are  there  groups 
with  increased  susceptibility  to  lead  in 
the  working  population,  such  as  women 
of  childbearing  age;  and  should  such  in¬ 
creased  susceptibility,  if  it  exists,  be  con¬ 
sidered  in  establishing  a  standard  for 
occupational  exposure  to  any  substance, 
in  this  case  lead;  and 

9.  What  are  toe  environmental  and 
infiationary  impacts  of  this  proposal. 

10.  Whether  compliance  with  the  pro¬ 
posal  would  be  technologically  and  eco¬ 
nomically  feasible  for  all  affected  indus¬ 
tries,  and  particularly  for  employers  en¬ 
gaging  small  munbers  of  employees. 

I.  Background 
A.  General. 

Lead  (Pb)  occurs  naturally  in  toe 
earth’s  crust  and  is  also  found  in  the 
atmosphere  and  hydro^here.  It  has  been 
used  for  thousands  of  years  because  of 
its  availability  and  desirable  properties. 
By  early  times,  there  was  recognition 
of  the  health  hazards  associated  with  its 
use,  either  as  a  metal  or  in  compound 
form.  Thus,  it  was  found  that  lead  could 
be  absorbed  by  inhalation  and  ingestion 
and  that  lead  absorption  was  responsible 
for  loss  of  movement  in  printers’  fingers 
exposed  to  heated  lead  type  and  for  “dry 
grippes”  in  pottery  and  glass  workers. 

By  the  early  twentieth  century,  studies 
revealed  that  toe  absorption  of  excessive 
quantities  of  lead  (lead  intoxication  or 
plumbism)  caused  diseases  of  the  kidney 
and  peripheral  and  central  nervous  sys¬ 
tems.  For  example,  an  analysis  of  death 
rates  in  the  United  Kingdom  in  1921^ 
and  1931  ^  showed  a  considerable  excess 
of  deaths  due  to  nephritis  and  cerebro¬ 
vascular  disease  in  plumbers  and  paint¬ 
ers. 

In  excess  of  one  million  tons  of  lead  are 
consumed  yearly  by  industries  in  the 
United  States.  Potential  occupational  ex¬ 
posure  to  lead  and  its  compounds  occur 
in  at  least  120  occupations,  including  the 
manufacture  of  lead  storage  batteries, 
lead  smelting,  ceramic  and  glass  work¬ 
ing,  soldering,  babbitting,  metal  burning, 
painting,  plumbing,  working  with  scran 
and  sheet  metal,  and  printing. 

B.  History  of  Regulation. 

Although  toe  prevalence  of  lead  in¬ 
toxication  in  ancient  times  has  been  the 


See  r^ereoces  foUowing  part  V  coiuHusions. 


subject  of  some  speculation,  it  seems 
likely  that  there  was  a  lack  of  apprecia¬ 
tion  of  the  hazards  of  lead  and  preven¬ 
tive  methods  of  limiting  exposure  until 
recent  times. 

Modem  tests  for  estimating  lead  ex¬ 
posure,  such  as  measurements  of  urinary 
and  blood  lead  levels,  urinary  copropor- 
phyrln  and  delta-amlnolevulinie  acid 
(ALA),  are  generally  used  to  establish 
acceptable  air  lead  levels  and  thereby  to 
control  occupational  lead  intoxication. 
At  one  time,  an  airborne  exposure  limit 
value  of  500  Mg/m*  was  generally  ac¬ 
cepted.  Based  on  a  recommendation  of 
the  United  States  Public  Health  Serv¬ 
ice  In  1933,  however,  a  value  of  150 
ug/m*  was  a  common  goal  in  Industry  in 
the  1930’s  and  1940’8. 

This  value  continued  to  be  the  one 
most  often  accepted  until  1957,  when  the 
American  Conference  of  Governmental 
Industrial  Hygienists  (ACQIH)  Increased 
the  value  to  200  ug/m*.  In  1971,  however, 
ACGIH  recommended  lowering  this  ex- 
posme  limit  value  back  to  150  ug/m*.* 
The  present  occupational  safety  and 
health  standard  for  “lead  and  its  Inor¬ 
ganic  compoimds”  is  found  in  Table  Z-2 
of  29  CFR  1910.1000  (formerly  Table  G-2 
of  29  CFR  1910.93)  and  was  adopted  in 
1971  piirsuant  to  section  6(a)  of  toe  Act. 
The  permissible  exposure  limit,  which  is 
200  ug/m*  as  determined  on  toe  basis 
of  an  8-hour  time-weighted  average,  was 
based  on  a  national  consensus  standard 
of  toe  American  National  Standards  In¬ 
stitute  (Z37.11-1969) .  When  toe  con¬ 
sensus  standard  was  originally  adopted, 
no  rationale  was  provided  for  toe  level 
selected. 

In  January  1973,  pursuant  to  section 
22(d)  of  toe  Act.  toe  Director  of  toe 
National  Institute  for  Occupational 
Safety  and  Health  (NIOSH)  submitted 
to  toe  Secretary  of  Labor  a  criteria  docu¬ 
ment  concerning  inorganic  lead,  which 
recommended,  among  other  things,  low¬ 
ering  toe  existing  permissible  exposure 
limit  from  200  ug/m*  to  150  ug/m*.* 

On  4  August  1975,  toe  Director  of 
NIOSH  forwarded  a  letter  to  toe  Deputy 
Assistant  Secretary  of  Labor  for  Occu¬ 
pational  Safety  and  Health  which  in¬ 
formally  revised  toe  recommendations  in 
the  criteria  document  by  reducing  toe 
previously  recommended  permissible  ex- 
PQSure  Unfit  for  airborne  concentrations 
of  lead  from  150  ug/m’  to  lower  ranges. 
This  letter  was  toe  culmination  of  a  joint 
effort  by  the  staffs  of  both  OSHA  and 
NIOSH  to  analyze  and  review  scientific 
data  not  available  or  reUed  upon  in  toe 
orighial  criteria  document  and  which  re¬ 
sulted  in  a  reevaluation  of  earlier  rec¬ 
ommendations. 

n.  Occupational  Health  Implications 
OF  Lead 

Despite  decades  of  research,  the  com¬ 
plex  relationship  between  chemical  ex¬ 
posures  and  human  responses  is  still  im¬ 
perfectly  imderstood.  Incapacitating  ill¬ 
ness  and  death  represent  one  extreme  of 
a  spectrum  of  responses,  but  other  seri¬ 
ous  biological  effects  include  physiologi¬ 
cal  or  metaboUc  changes  that  may  be 
precursors  or  sentin^  of  disease.  Bound¬ 
aries  between  these  categories  overlap 
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due  to  the  variation  of  individiial  sus¬ 
ceptibilities  and  exposiires  in  the  working 
population. 

It  is  cxistomary  to  term  ‘'clinical”  those 
biolocdcal  changes  that  are  known  to  di¬ 
rectly  indicate  disease.  Those  changes  of 
subtler  significance  which  may  not  be 
symptoxns  of  presently  known  or  detect¬ 
able  disease  are  called  subclinical.  For 
example,  as  pointed  out  below,  the  aver¬ 
age  adult,  when  lead  in  the  blood  exceeds 
40  ug/lOOg,  will  begin  to  excrete  in¬ 
creased  quantities  of  ALA  into  the  urine, 
refiecUng  an  enzyme  inhibition  caused 
by  lead.  Were  the  amounts  of  ALA  to 
reach  a  certain  level  in  the  urine,  it  could 
cause  anemia  and  otherwise  adversely 
affect  the  human  body.  However,  it  is 
not  known  with  certainl^r  at  what  level 
this  enz3nne  inhibition  becomes  clinically 
important.  What  we  do  know  is  that  such 
excretion  is  not  physiologically  desirable. 

As  we  point  out  below,  the  proposal  is 
designed  to  provide  a  permissible  expo¬ 
sure  limit  for  the  working  population 
that  should  protect  against  known  clini¬ 
cal  effects  of  lead  exposure.  In  addition, 
subclinical  effects  in  workers  would  be 
substantially  reduced.  In  any  event,  the 
question  of  both  clinical  and  subclinical 
effects  should  be  fully  discussed  in  com¬ 
ments  submitted  as  well  as  at  the  hear- 
'  ing,  if  one  is  held,  and  might  necessitate 
a  different  permissible  exposure  limit  in 
the  final  standard  thmi  that  proposed. 

A.  General  Discussion  and  Clinical 
Effects. 

The  primary  sources  of  lead  absorp¬ 
tion  in  workers  are  the  inhalation  and 
ingestion  of  industrial  lead.  Deposition 
and  retention  of  absorbed  lead  in  body 
tissues  is  variable,  but  it  is  found  in  the 
brain,  liver,  kidney,  aorta,  muscles  and 
bones.  Absorbed  lead  is  transported  to 
these  tissues  via  the  blood  system  and 
some  portion  is  removed  frmn  the  body, 
primarily  through  the  alimentary  tract 
and  urinary  system. 

Lead  intoxication,  in  its  severest  forms, 
can  cause  permanent  damage  to  the  body 
or  caus6  death.  Observed  clinical  effects 
Include  damage  to  the  central  nervous 
system,  including  the  brain,  i.e.,  acute 
and  chronic  encephalopathy,  damage  to 
the  peripheral  nervous  S3rst^.  damage 
to  the  kidneys  and  damage  to  the  blood 
forming  process  which  may  lead  to 
anemia.  Symptoms  which  may  vary  in 
severity  include  colic,  i.e.,  abdominal 
pain;  loss  of  appetite;  constipation;  ex¬ 
cessive  tiredness  and  weakness;  nervous 
irritability  and  fine  tremors.  Encephalo¬ 
pathy  is  Uie  most  severe  acute  clinical 
form  of  lead  intoxication.  It  may  arise 
precipitously  with  the  onset  of  intract¬ 
able  seizures,  followed  by  coma,  cardio¬ 
respiratory  arrest  and  death.  In  periph¬ 
eral  neuropathy,  the  dlstinguisUng 
clinical  feature  of  lead  intoxication  is  a 
predominance  of  motor  impairment, 
with  minimal  or  no  sensory  abnormali¬ 
ties.  There  is  a  tendency  for  the  extensor 
muscles  of  the  hands  and  feet  to  be 
affected.  Lead  intoxication  has  also  re¬ 
sulted  in  kidney  damage  with  few,  if  any, 
symptoms  appearing  until  permanent 
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damage  has  occurred.  In  addition,  the  use 
of  chelating  agents,  such  as  Car-EDTA,  to 
r^ove  lead  from  the  body  increases  the 
risk  of  kidney  damage  or  failure. 

A  number  of  studies  have  sought  to 
relate  clinical  symptoms  and  effects 
caiised  by  lead  exposure  on  workers’ 
blood  lead  levels.  There  is  little  disagree- 
mait  that  the  risk  of  clear-cut  clinical 
symptoms  related  to  exposure  increases 
as  blood  lead  levels  rise  above  80  ug/ 
lOOg.  In  addition,  a  niunber  of  studies 
have  observed  symptoms  and  effects 
caused  by  exposure  to  lead  at  blood  lead 
levels  below  80  ug/lOOg.  While.80  ug/lOOg 
is  a  useful  lowar  range  for  observed 
clear-cut  clinical  ssunptoms,  we  do  not 
regard  it  as  a  sharp  delineation  above 
which  clear-cut  symptmns  occur  in  all 
workers  and  below  which  clear-cut  symp¬ 
toms  do  not  occur.  Further,  workers  with 
blood  lead  levels  above  80  ug/lOOg  with¬ 
out  clear-cut  s3rmptoms  may  have  milder 
symptoms  caused  by  lead  exposure.  It 
should  be  noted  that  in  evaluate  studies 
which  seek  to  r^te  blood  lead  levels  to 
symptoms  of  lead  exposure,  it  is  rarely 
possible  in  clinical  situations  to  deter¬ 
mine  the  amount  of  lead  absorbed  before 
the  onset  of  symptoms  of  lead  intoxica¬ 
tion. 

A 1960  study  by  Kehoe,  based  on  obser¬ 
vations  of  occupationally  exposed  men 
who  were  otherwise  healthy,  reports 
that  clear-cut  symptoms  of  acute  lead 
Intoxication  are  associated  with  a  blood 
lead  level  above  80  ug/lOOg  of  whole 
blood.®*  Moreover,  he  observed  that  as 
concentrations  of  blood  l^ul  rise  above 
80  ug/lOOg.  the  likelihood  of  lead  intoxi¬ 
cation  Increases,  although  such  concen¬ 
trations  do  not  necessarily  result  in  lead 
Intoxicaticm  in  all  individuals.  The  Ke¬ 
hoe  study  is  not  conclusive,  however,  as  to 
whether  symptoms  of  lead  intoxication 
occur  in  workers  at  blood  lead  levels  be¬ 
low  80  ug/lOOg  of  whole  blood. 

Several  reports  of  symptoms  occurring 
In  employees  whose  blood  lead  levels 
were  below  80  ug/lOOg  are  referenced  in 
the  National  Academy  of  Sciences  (the 
Academy)  report  on  lead  entitled,  “Air¬ 
borne  Lead  in  Perspective.”^  but  the 
Academy.  Itself,  cautioned  that  “these 
reports  are  difScult  to  evaluate  *  • 
for  several  reasons.  One  reason  was  that 
these  reports  misht  refiect  the  presence 
of  blood  lead  levels  that  were  actually 
higher  than  80  ug/lOOg  before  the  blood 
levels  were  measured. 

Other  studies,  not  cited  In  the  Acad¬ 
emy’s  document,  have  also  been  re¬ 
ported.  One  such  study,  reported  in  1969 
by  Berltic,  found  that  lead  colic  could 
be  associated  with  blood  lead  levels 
ranging  from  40  to  80  ug/lOOg.*  Again, 
it  is  difficult  to  evaluate  this  study  be¬ 
cause  it  does  not  state  the  length  of  time 
the  subjects  experienced  symptoms  of 
lead  colic  before  they  were  reported. 

A  report  by  Blejer  of  NIOSH  states 
that  in  CaUfmnia  from  1968  to  1974 
there  were  45  cases  of  blood  lead  levels 
less  than  80  ug/lOOg  in  which  the  report¬ 
ing  physician  described  acute  symptoma¬ 
tology  due  to  lead  exposure,  diagnosed 
lead  intoxication,  prescribe  specific 
treatment,  such  as  chelating  agents, 
and/«r  recommended  ronoval  from  lead 


exposure.*  In  a  presentation  before  the 
Conference  on  Occupational  Lead  and 
Arsenic  Expostire  in  February  1975,  CJul- 
ver  noted  the  presence  of  symptoms 
compatible  with  lead  Intoxication  among 
workers  in  California  whose  blood  lead 
levels  were  imder  80  ug/lOOg  of  whole 
blood.* 

Another  study  by  Sakurai,  et  al.  in 
1973  found  that  subjective  ssrmptoms 
due  to  lead  exposure  among  Japanese 
workers  were  not  experienced  at  blood 
lead  levels  of  about  50  /xg/lOOg  and  less.* 
In  summary,  it  is  OSHA’s  Judgment 
that  the  probability  of  clinical  symptoms 
of  lead  intoxication  appearing  is  in¬ 
creased  as  blood  lead  levels  rise  above 
80  Mg/lOOg.  There  are  also  data,  how¬ 
ever,  to  suggest  that  such  symptoms  may 
occiur  at  blood  lead  levels  under  80  ^g/ 
lOOg,  although  perhaps  not  under  50 
Mg/lOOg. 

B.  Subclinical  Effects. 

As  noted  above,  lead  may  produce 
changes  in  biochemical  and  physiologi¬ 
cal  parameters  which  occiur  at  blood  lead 
levels  lower  than  those  usually  associ¬ 
ated  with  overt  clinical  effects.  The  point 
at  which  subclinical  changes  became  suf¬ 
ficiently  seHous  to  represent  a  threat  to 
health  is  not  clearly  defined.  As  sub- 
idinical  changes  become  more  pro¬ 
nounced,  however,  some  scientists  be¬ 
lieve  that  there  is  a  greater  probability 
that  health  is  being  impaired  and/or 
that  clinical  ssrmptoms  occur.  For 
example,  as  pointed  out  below,  the  bio¬ 
synthesis  of  heme  is  Impcdred  by  lead 
Intoxication,  as  suggested  by  the  exces¬ 
sive  excretion  c/l  the  metabolites,  ALA 
and  coproporphyrln  (COPRO) ,  into  the 
urine.  The  appearance  of  excess  ALA  in 
the  urine  is  observed  at  blood  lead  levels 
of  40-60  Mg/lOOg.**  The  Academy  states 
in  its  lead  report  that  the  exponential 
increase  in  ALA  excretion  associated 
with  a  blood  lead  concentration  of  40 
>(g/100g  signifies  inhibition  of  delta- 
aminolevulinic  acid  dehydrogenase 
(ALAD)  that  is  physiologicsdly  signifi¬ 
cant  in  the  human  body.**  This  dis¬ 
turbance,  if  sufficient,  may  lead  to 
overt  hematological  changes,  such  as 
anemia  and  basophilic  stippling  of  the 
erythrocytes. 

Early  damage  to  the  nervous  system, 
which  has  limited  regmerative  d^cudty, 
has  also  been  observed.  These  effects  may 
be  more  serious  than  the  biochemicid 
subclinical  changes  referred  to  below. 
For  example,  Seppalainen  has  observed 
subclinical  neuropathy  in  lead  workers 
whose  blood  lead  levels  never  exceeded 
70  ug/lOOg,  based  upon  slowing  of  the 
maximal  motor  conduction  velocities  of 
the  median  and  ulnar  nerves,  particu¬ 
larly  the  slower  fibers  of  the  ulnar 
nerve.**  The  results  of  these  studies  show 
effects  that  were  similar  to,  although 
milder  than,  the  nerve  conduction 
changes  seen  in  an  earlier  study  of 
workers  with  clinical  symptoms  of  lead 
intoxication.’*  While  some  of  the  test  sub¬ 
jects  in  the  earlier  study  had  a  prior  his¬ 
tory  of  overt  lead  intoxication,  this  was 
not  true  in  the  later  study. 

The  fact  that  workers  whose  Mood  lead 
levels  never  exceeded  70  ug/lOOg  exhibit 
damage  to  the  nervous  system  which  is 
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similar  to,  although  milder  than,  that 
found  in  workers  with  a  history  of  clini¬ 
cal  symptoms  and  with  higher  blood  lead 
levels,  suggests  that  these  milder  effects 
are  also  significant.  These  data  raise 
questions  as  to  whether  nervous  system 
damage  caused  by  increased  lead  absorp¬ 
tion  in  the  subclinical  range  is  reversible 
and  whether  there  is  a  continuum  of 
damage  to  the  nervous  system  in  work¬ 
ers  with  blood  lead  levels  below,  as  well 
as  above,  70  ug/100g.“  Based  upon  these 
data.  Seppalainen  concluded,  .  .  that 
no  damage  to  the  nervous  system  should 
be  accepted  and  that,  therefore,  present 
concepts  of  safe  and  imsafe  blood  lead 
levels  must  be  reconsidered.”  “ 

The  data  of  Seppcdainen  agree  reason 
ably  well  with  those  of  Repko,  Morgan, 
and  Nicholson  who  studied  behavioral 
measures  of  task  performance  among 
workers  exposed  to  lead  in  storage  bat¬ 
tery  manufacturing  companies.  While 
intellectual  fimctions  were  unaffected  by 
increases  in  body  burden  of  lead,  hand, 
sensory  (hearing),  neuromuscular  or 
psychomotor  (tremor,  eye-hand  coordi¬ 
nation,  muscular  strength,  and  endur¬ 
ance)  and  psychological,  (hostility,  ag¬ 
gression,  and  general  dysphoria)  func¬ 
tions  were  all  infiuenced  by  the  body 
burden  of  lead.^*  The  strongest  relation¬ 
ships  between  exposure  and  effects  were 
found  with  tests  of  netiromiiscular  and 
psychomotor  functions  and  major 
changes  on  the  preferred  side  of  the 
body  were  observed  at  blood  levels  be¬ 
tween  70  and  79  /ug/lOOg. 

In  this  regard,  recent  studies  among 
children  showing  mild  neurological  disa¬ 
bility  and  possible  hyperactivity  have  in 
part  been  responsible  for  revised  recom¬ 
mendations  by  the  U.S.  Public  Health 
Service  to  consider  children  with  blood 
lead  levels  between  30-49  ug/lOOg  to  have 
minimally  elevated  lead  exposures  re¬ 
quiring  reductions  of  lead  intake  from  all 
soui*ces.“  While  observations  in  children 
cannot  be  directly  extr^>olated  quanti¬ 
tatively  to  adult  workers  because  chil¬ 
dren  may  be  more  susceptible  to  lead,  the 
qualitative  similarity  of  mild  nervous 
system  damage  in  children  at  blood  lead 
levels  below  those  associated  with  overt 
toxicity  in  advdts  is  worthy  of  note.  In 
this  context,  the  U.S.  Public  Health  Serv¬ 
ice  concluded  for  children  that,  “.  .  .  the 
statistical  likelihood  of  clinical  symp¬ 
toms  and  permanent  damage  increases  at 
least  arithmetically  with  confirmed 
blood  lead  levels  above  30  /ng/lOOg. . . .”  “ 
In  areas  of  biochemical  effects  caused 
by  lead,  as  noted  above,  a  niunber  of 
studies  have  shown  changes  which  may 
represent  early  physiologic  damage 
caused  by  lead  at  blood  lead  levels  at 
least  as  low  as  40  ug/lOOg.  For  example, 
in  the  Academy’s  report  on  lead,  it  is 
stated,  “.  .  .  the  exponmtlal  increase  in 
ALA  excretion  associated  with  blood  lead 
content  above  aiH}roximately  40  ug/lOOg 
of  whole  blood  signifies  inhibition  of 
ALAD  that  is  physiologically  significant 
in  vivo.”  “  Inhibition  of  ALAD  represents 
an  interference  in  the  biochemical  path¬ 
way  of  hemoglobin  synthesis  that  is  man- 


See  references  following  part  V  conclu¬ 
sions. 


if  ested  as  clinical  anemia  at  much  higher 
blood  lead  levels.  In  this  regard.  Cooper 
and  Tabershaw  observed  increases  in  the 
proportion  of  workers  with  abnormally 
low  hemoglobin  concentiiations  at  blood 
lead  levels  in  the  70-99  ug/lOOg  range 
compared  to  workers  with  lower  blood 
lead  levels.”  Evidence  of  anemia  was  most 
prevalent  in  workers  with  blood  lead 
levels  above  100  ug/lOOg.  Observations 
by  Tola,  et  al.  of  decreases  in  hemoglo¬ 
bin  and  h^atocrit  levels  among  work¬ 
ers  entering  occupational  lead  exposure 
for  the  first  time  in  their  lives  at  blood 
lead  levels  in  the  40-60  ug/lOOg  range 
are  also  consistent  with  interferences  in 
the  hanoglobin  pathway  which  may 
occrn-  at  blood  lead  levels  of  40  ug/lOOg 
and  above.”  Additional  instances  of 
measurable  decreases  in  hemoglobin  lev¬ 
els  among  new  lead  efnployees  are  also 
available.”  While  these  workers  may  re- 
tvun  to  preemployment  or  almost  preem¬ 
ployment  hemoglobin  levels  at  a  later 
date,”  these  changes  may  still  represent 
decreases  in  man’s  physiologic  reserve 
caiised  by  lead.  These  observations  are 
also  consistent  with  other  studies  of  ef¬ 
fects  of  lead  upon  blood  forming  ele¬ 
ments." 

In  addition  to  the  effects  of  lead  upon 
ALAD  in  immature  and  matme  red  blood 
cells,  inhibition  of  the  ALAD  enzyme  has 
also  been  observed  in  the  liver.  Secchi, 
et  al.  observed  correlations  between 
ALAD  activity  in  circulating  red  blood 
cells  and  in  liver  tissue  of  22  subjects  not 
occupationally  exposed  to  lead.”  While 
it  is  known  that  ALAD  does  not  play  a 
metabolic  role  in  the  matiure  red  blood 
cell,  its  importance  in  the  immature  red 
blood  cell  is  established.  Further,  ALAD 
is  important  in  the  synthesis  of  heme 
containing  respiratory  enzjrmes,  i.e., 
catalase  and  cytochromes,  in  other  tis¬ 
sues.  Accordingly,  inhibition  of  ALAD 
in  hepatic  tissues  may  be  of  biologic  sig¬ 
nificance  although  its  true  impact  upon 
health  may  not  be  clear  due  to  the  pres¬ 
ence  of  an  enzyme  reserve  in  liver  tis¬ 
sues. 

Additionally,  studies  have  reported 
that  Sodium/Potassium  Adenosine  Tri¬ 
phosphates,  an  enzyme  involved  in  cel¬ 
lular  metabolism,  has  been  inhibited  at 
blood  lead  level  sunder  40  ug/lOOg.®  In 
contrast  to  ALAD,  this  enz3mie  carries 
out  a  fundamental  biological  fimction 
not  only  in  the  mat\u*e  red  blood  cell  but 
in  other  tissues  as  well. 

C.  Increased  Susceptibility  in  Some 
Workers. 

Recent  studies  of  the  toxicological  ef¬ 
fects  of  exposure  to  lead  indicate  certain 
groups  of  adult  workers  may  have  greater 
susceptibility  to  lead  intoxication  than 
the  general  worker  population.  One  such 
group  is  female  employees  of  childbear¬ 
ing  age.  It  is  known  that  lead  absorbed 
into  the  bloodstream  of  pregnant  women 
crosses  the  placental  barrier  and  enters 
the  blood  of  the  fetus.  This  is  of  great 
concern  because  excessive  exposure  to 
lead  during  pregnancy  has  caused  neuro¬ 
logical  damage  in  children."  As  noted  in 
the  Academy’s  report,  the  risk  to  the 
fetus  fnmi  intrauterine  exposure  to  high 
levels  of  lead  in  the  mother’s  bl(x>d  is 


maximal  in  the  first  trimester  of  preg¬ 
nancy  when  the  condition  of  pregnancy 
may  not  be  known  with  certainty."  It  has 
also  been  established  that  the  vunbilical 
blood  lead  concentration  in  the  fetus  is 
similar  to  that  foimd  in  the  mother’s 
blood."  "  This  raises  the  serious  possi¬ 
bility  that  the  blood  lead  level  in  the 
mother  might  harm  the  fetus  without 
producing  any  clinical  symptoms  of  lead 
exposure  in  ttie  mother. 

The  extensive  data  on  lead  intoxication 
in  children  indicate  that  for  several  rea¬ 
sons,  including  their  rapid  growth,  chil¬ 
dren  may  be  susceptible  to  lead  intoxi¬ 
cation  at  lower  blood  lead  levels  than 
adults.”  The  U.S.  Public  Health  Service 
considered  this  and  other  factors  when  it 
recommended,  in  March  1975,  that  blood 
lead  levels  in  children  be  kept  below  30 
fig/lOOg.” 

In  addition  to  women  of  childbearing 
age,  another  group  of  workers  who  may 
have  increased  susceptibility  to  the  toxic 
effects  of  lead  are  those  already  suffering 
from  conditions  such  as  anemia  or  renal 
insufficiency.  Of  particular  concern  is  the 
likelihood  that  persons  with  the  sickle 
cell  trait  may  be  subjected  to  a  greater 
risk  to  their  health  from  occupational 
exposure  to  lead. 

OSHA  believes  that  it  is  appropriate 
to  consider  these  sizeable  groups  which 
may  exhibit  greater  susceptibility  in  set¬ 
ting  a  level  which  applies  to  all  workers, 
in  view  of  our  objective,  consistent  with 
section  6(b)  (5)  of  the  Act,  to  set  stand¬ 
ards  which  protect  more  than  just  the 
least  susceptible  employees  and  in  view 
of  the  need  to  assure  the  fullest  employ¬ 
ment  opportunities  for  all  American 
workers.  Commenters  are  invited  to  ad¬ 
dress  themselves  to  this  issue. 

D.  Chronic  Effects  of  Lead  and  Mor¬ 
tality  Experience  of  Lead  Workers. 

Apart  from  the  effects  of  lead  on  en¬ 
zyme  systems  and  the  possible  appear¬ 
ance  of  mild  clinical  symptoms  at  blood 
lead  levels  in  the  range  of  40-80  /tg/lOOg, 
there  is  concern  that  continued  low  level 
exposure  to  lead  may  increase  the  risk 
of  developing  chronic  disease  as  well  as 
contribute  to  the  shortening  of  life.  In  a 
recent  mortality  study  by  Cooper  and 
Gaffey  of  lead  smelter  and  battery  plant 
workers,  evidence  was  produced  suggest¬ 
ing  that  prolonged  exposure  to  lead  may 
increase  the  risk  of  contracting  a  num¬ 
ber  of  chronic  diseases,  such  as  nephritis 
and  other  hypertensive  diseases."  Addi¬ 
tionally,  the  standard  mortality  ratios 
(SMR’s)  observed  by  Cooper  and  Gaffey 
for  all  causes  of  death  in  ^e  smelter  and 
battery  workers  were  107  and  99,  respec¬ 
tively."  These  SMR’s  were  only  slightly 
different  from  an  SMR  of  100  which  rep¬ 
resents  that  of  the  general  population. 

Hie  authors  did  not  consider  this  small 
deviation  of  the  workers’  SMR’s  from 
that  of  the  general  population  to  be  of 
any  medical  significance.  It  should  be 
noted,  however,  that  results  of  mortality 
studies  are  frequently  subject  to  differ¬ 
ing  interpretations  among  scientists.  In 
this  regard,  several  important  factors  in 
evaluating  the  mortality  experience  of 
workers  compared  to  the  general  popu¬ 
lation  deserve  mention.  For  example,  it 
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is  generally  concluded  that  when  the 
mortality  rate  of  the  study  population 
does  not  exceed  that  of  the  general  pop¬ 
ulation,  no  excess  death  rates  were 
found  in  the  sUidy  population.  However, 
since  the  worker  population  tends  to  be 
healthier  than  the  general  population, 
the  expected  deatii  rates  for  workers 
should  be  lower  than  the  expected  death 
rates  for  the  general  population.  Thus, 
SMB’s  for  workers  should  be  lower  than 
100  and  perhaps  should  be  in  the  range 
of  80  to  90.  If  this  is  so,  the  SMB’s  found 
by  Cooper  and  Gafley  in  lead  workers 
are  more  significant.  In  any  case,  OSHA 
desires  that  the  issue  of  appropriate 
SMB’s  for  Uie  working  population,  which 
involves  evaluation  of  other  toxic  sub¬ 
stances  as  well  as  lead,  be  addressed  in 
comments  submitted  on  this  proposal. 

Another  critical  factor  in  evaluating 
this  mortality  study  is  whether  enoutdi 
individuals  were  followed  for  an  ade¬ 
quate  period  of  time  following  onset  of 
their  exposure  to  lead  to  allow  for  the 
development  of  chronic  diseases.  Thus, 
the  status  (living  or  dead)  of  workers 
followed  was  ascertained  at  the  end  of 
1970.  Since  nearly  1,400  of  the  2,352 
smelter  workers  starts  work  in  1950  or 
later  SLod  nearly  1,700  of  the  4.680  bat¬ 
tery  workers  began  work  in  1950  or  later, 
insufBcient  may  have  passed  follow¬ 
ing  onset  of  exposure  to  permit  the  de¬ 
velopment  of  chronic  diseases  in  a  hiidi 
proportion  of  those  studied.  As  a  result, 
although  the  latency  period  is  unknown, 
these  results  may  be  somewhat  diluted 
by  the  con^osition  of  the  workers  who 
were  studied. 

Of  all  the  suggestive  positive  results 
from  the  Cooper  and  Gaffey  study,  the 
findings  of  a  nearly  two-to-threefold 
excess  In  nephritis  among  workers  ex¬ 
posed  to  lead  appears  to  be  reasonably 
well  supported  by  data  from  previous 
studies.  For  example,  a  nvunber  of  earlier 
studies  have  observed  an  increase  in 
nephritis  in  workers  exposed  to  lead.*^ 
In  these  observations,  tiie  possible  inter¬ 
active  effects  between  lead  and  other 
renal  toxic  agents,  such  as  cadmium, 
cannot  be  ruled  out. 

The  relative  absence  of  renal  disease 
seen  among  workers  in  recent  years  has 
at  times  be^  interpreted  as  evidence 
that  renal  damage  is  not  likely  to  occur 
among  workers  at  current  levels  of  ex¬ 
posure.  Two  recent  observations,  how¬ 
ever,  suggest  that  this  may  not  be  so. 
Vitale,  et  al.  observed  evidence  of  lead 
nephropathy  based  upon  renal  functions 
and  biopsy  studies  in  three  workers  with 
blood  lead  levels  below  80  /tg/lOOg.* 
Cramer,  et  al.  bbseirved  effects  of  ex¬ 
posure  to  lead  upon  the  kidneys  after 
four  or  more  years’  exposure,  including 
a  decreased  ability  of  proximal  tubular 
cells  in  the  kidneys  to  form  inclusion 
bodies  and  a  decrease  in  the  ability  of 
the  kidneys  to  excrete  lead  accompanied 
by  a  moderate  degree  of  fibrosis.  These 
changes  were  not  characterized  by  any 
gross  impairment  of  renal  function.  ITte 
authors  considaed  it  doubtful,  however, 
that  these  changes  were  completely  re¬ 
versible.  A  critical  question  raised  by  this 

See  T^erenoee  following  pert  V  oonclu- 
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study  is  whether  these  changes  could  in¬ 
crease  the  risk  of  lead  nephropatt^  with 
frank  renal  faUure  as  has  been  observed 
in  some  instances. 

m  PSBZmXNT  LBCAL  AUTHOaiTY 

The  primary  purpose  of  the  Act  is  t6 
assure  so  far  as  possible  safe  and  health¬ 
ful  working  (xmditions  for  every  working 
man  and  woman.  One  means  prescribed 
by  Congress  to  achieve  this  goal  is  the  au> 
thority  vested  in  the  Secretary  of  Labor 
to  set  mandatory  safety  and  health 
standards.  The  standards  setting  proc¬ 
ess  under  srotion  6  of  the  Act  is  an  in¬ 
tegral  part  of  an  occupational  safety  and 
health  program  in  that  the  process  per¬ 
mits  the  participation  of  interested  par¬ 
ties  in  consideration  of  medical  data,  in¬ 
dustrial  processes  and  other  factors  rele¬ 
vant  to  the  identification  of  hazards  and 
the  selection  of  appropriate  control 
measures.  Occupational  safety  and 
health  standards  provide  notice  of  the 
requisite  conduct  or  exposure  level  and 
provide  a  basis  for  ensuring  the  existence 
of  safe  and  healthful  woi^places.  The 
Act  provides  that: 

The  Secretary,  In  promulgating  standards 
dealing  with  toxic  materials  or  harmful  phys¬ 
ical  agents  under  this  subsection,  shall  set 
the  standard  which  most  adequately  assures, 
to  the  extent  feasible,  on  the  basis  of  the 
best  available  evidence,  that  no  employee  wlU 
suffer  material  Impairment  of  health  or  func¬ 
tional  capacity  even  if  such  enqiloyee  has 
regular  exposime  to  the  hazard  dealt  with 
by  such  standard  for  the  period  of  his  work¬ 
ing  life.  Development  of  standards  \mder 
this  subsection  shall  be  based  upon  research, 
demonstrations,  experiments,  and  such  other 
information  as  may  be  appropriate.  In  addi¬ 
tion  to  the  attainment  of  the  highest  de¬ 
gree  of  health  and  safety  protection  for  the 
employee,  oUier  considerations  «ban  be  the 
latest  available  scientific  data  in  the  field, 
the  feasibility  of  the  standards,  and  experi¬ 
ence  gained  under  this  and  other  health  and 
safety  laws.  (Section  6(b)  (5)) 

Sections  2(b)  (5)  and  (6),  20.  21.  22, 
and  24  of  the  Act  refiect  Congress’  rec- 
og^tion  that  conclusive  medical  or  scien¬ 
tific  evidence,  including  causative  factors, 
epidemiologk^  studies  or  dose-response 
data,  may  not  exist  for  many  toxic  ma¬ 
terials  or  harmful  physical  agents.  Never- 
thdess,  standards  cannot  be  postponed 
because  definitive  medical  or  scientific 
evidence  is  not  currenthr  available.  In¬ 
deed,  while  final  standards  are  to  be 
based  on  the  best  available  evidence,  the 
legislative  history  makes  it  clear  that  “it 
is  not  intended  that  the  Secretary  be 
paralyzed  by  debate  surroimding  diverse 
medi^  opinion.”  House  Committee  on 
Education  and  Labor.  Beport  No.  91-1291, 
91st  Cong.,  2d  Session,  p.  18  (1970) .  This 
Congressional  judgment  is  suiHXHrted  by 
the  courts  which  have  reviewed  standards 
{MTomulgated  under  the  Act.  In  sustaining 
the  standard  for  occupational  exposure 
to  vinyl  chloride  (29  CFB  1910.1017),  the 
UH.  Court  of  Appeals  for  the  Second  Cir¬ 
cuit  stated  that,  ”It  remains  the  duty  of 
the  Secretary  to  act  to  protect  the  work¬ 
ing  man,  and  to  act  even  in  circum¬ 
stances  where  existing  methodology  or 
research  is  deficient.”  (The  Society  oi  the 
Plastics  Industry,  Inc.  v.  United  States 
Department  of  Labor).  509  F.  2d  1381 


(2nd  dr.  1975) ,  cert  den,  sub  nqm,  ”Fire- 
stcme  Hastic  Co.  v.  United  Stat^  D^iart- 

ment  of  Labor.” - UH. - 43 

UJSJxW.  3525  (27  May  1975) ) . 

A  similar  rationale  was  applied  by  the 
UH.  Court  of  App^ds  for  the  District 
of  (Columbia  in  reviewing  the  standard 
for  oeeupattonal  exposure  to  asbestos  (29 
C:FB  1910.1001) .  Ihe  Court  stated: 

8obm  of  the  questions  tnvtfived  In  the 
promulgation  of  these  standards  are  on  the 
frontiers  of  scientific  knowledge,  and  con¬ 
sequently  as  to  them  insufficient  data  la 
presently  available  to  make  a  fully  Informed 
factual  determination.  Decislon-maklhg 
must  In  that  circumstance  depend  to  a 
greater  extent  upon  policy  judgments  and 
lees  upon  purely  factual  Judgments. 

(Industrial  Union  Department,  AFL-CIO 
V.  Hodgson,”  499  F.2d  467.  474  (D.C.  dr. 

1974)  .) 

Lfi  setting  standards,  the  Secretary  is 
expressly  required  to  consider  the  feMi- 
bility  of  the  proposed  standards.  Senate 
Committee  on  Labor  and  PuMIc  W^are 
Beport  No.  91-1282,  91st  COng.,  2d  Bess., 
p.  58  (1970) .  Neverihelees,  considerations 
technological  feasibility  are  not 
limited  to  devices  already  devdoped  and 
in  use.  Standards  may  require  improve¬ 
ments  in  existing  technologies  or  require 
the  development  of  new  technology.  The 
Society  of  the  Plastics  Industoy,  me.  v. 
United  States  Departmaat  of  Labor,” 
1309.  U.S. - ,  43  U.Si.W.  8626  (27  May 

1975) . 

Where  appropriate,  the  standards  are 
required  to  Include  provisions  for  labels 
or  other  forms  of  warning  to  apprise 
employees  hazards,  suitable  protective 
equipment,  oontrcfi  procedures,  monitor¬ 
ing  and  measuring  of  employee  exposmre, 
nnployee  access  to  the  results  of  moni¬ 
toring,  and  appropriate  medical  exami¬ 
nations.  Where  a  standard  prescribes 
medical  examinations  or  other  tests,  they 
must  be  made  available  at  no  cost  to 
the  employee  (Section  6(b)  (7)).  Stand¬ 
ards  may  also  i«escribe  recmdkeeping 
requirements  where  necessary  or  impro¬ 
priate  for  aafmcement  of  the  Act  w  tor 
developing  information  regarding  occu¬ 
pational  accidents  and  illnesses  (Section 
8(c)). 

IV.  T&z  PaoposAi. 

m  the  development  of  this  pnmosal, 
OSHA  has  extensively  utilised  a  numba: 
of  scientiflc  studies,  including  the  docu¬ 
ment.  ^Criteria  for  a  Becommended 
Standard  . . .  Occupational  Exposure  to 
morganic  Lead,”  devekmed  by  NIOSH. 
subsequent  recommendations  by  the 
staffs  of  NIOSH  and  OSHA,  and  a  Na¬ 
tional  Academy  of  Bdenoe  report  on  lead. 

The  foUowtog  section  discusses  and 
analyzes  the  significant  issues  contained 
in  the  text  of  the  proposed  standard  for 
occimatlonal  exposure  to  lead.  Commoits 
and  informattoi  are  requested  to  be  sub¬ 
mitted  on  an  of  the  issues  diseussed  in 
this  preamble  and  raised  by  the  proposed 
standard. 

A.  Scope  and  AppUcatUm. 

The  proposed  standard  wmfid  npsdy  to 
an  workplaces  in  aU  industries,  includlBg 
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eonstructton  and  maritime  as  wen  as 
“general  Industry."  where  lead  to  occu« 
pationally  present  or  released  and  over 
which  OS^  has  Jurisdiction.  However, 
not  all  requirements  of  the  standard  will 
to  every  employo*  regardless  of  the 
conditions  In  the  workplace.  Where  an 
employer  determines  in  aocordanee  with 
1 1910.1025(e)  that  employee  exposure 
Is  below  one-half  the  permissible  ex¬ 
posure  limit  (the  “action  level”),  only 
provisions  such  as  training,  hous^eep- 
Ing.  hygiene  practices  and  recordkeep¬ 
ing  will  be' applicable.  Where  exposures 
reach  or  exceed  the  action  level,  addi¬ 
tional  requirements  would  apply.  Includ¬ 
ing  medical  surveillance  and  a  full  air 
monitoring  program.  Exposures  to  air¬ 
borne  concentrations  of  lead  in  excess  of 
the  permissible  exposure  limit  trigger  still 
further  requirements,  including:  reduc¬ 
tion  of  exposures  to  or  below  the  permls- 
slble  exposure  limit  by  means  of  engi¬ 
neering  controls  supplemented  by  work 
practice  ocmtrols;  use  of  specified  respi¬ 
rators;  and  use  of  appropriate  protective 
clothing  and  equipment. 

The  “lead"  to  which  this  proposal  8q>- 
plles  to  defined  as  including 
(Pb) ,  aU  inorganic  lead  compounds,  eg;., 
lead  oxides  and  Inorganic  lead  salts,  and 
organic  lead  salts  such  as  lead  socms.  Or¬ 
ganic  lead  salts  are  covered  by  the  pro¬ 
posed  standard  because  the  toxicity  of 
lead  in  these  organic  compounds  to  gen¬ 
erally  the  same  as  that  in  Inorganic  lead 
•alts.  Other  organic  lead  compounds, 
•uch  as  tetraethyl  lead  and  tetramethyl 
lead,  are  covered  by  existing  standards  In 
{  1910.1000,  and  are  not  affected  by  this 
proposaL  Likewise,  the  remaining  or¬ 
ganic  lead  c(Hnpoimds  that  are  not 
covered  by  OSHA  standards  will  be 
treated  in  separate  standards  to  be 
developed  In  the  future,  also  because  of 
thrir  differing  individual  toxicological 
properties.  Lead  arsenate  to  covered  by 
this  proposal  to  the  extent  of  the  lead 
content  in  the  cmupound.  Lead  arsenate 
to  also  covered  by  the  proposed  standard 
on  occupational  e]a;>osure  to  Inon.'anic 
arsenic  (21  January  1975;  40  FR  3392) 
which  applies  to  its  arsenic  content. 

B.  Permissible  Exposure  Limit. 

The  proposed  standard  sets  a  permis¬ 
sible  exposure  limit  of  100  micrograms  of 
lead  per  cubic  meter  of  air.  as  an  8-hour 
time-weighted  average,  based  on  a  40- 
hour  workweek.  This  permissible  expos¬ 
ure  limit  to  based  on  a  correlation  of  air¬ 
borne  concentrations  of  lead  with  blood 
lead  levels  which  have  been  associated 
with  Adverse  effects  and  sjrmptoms  of 
lead  exposure.  Thus,  establishing  the  per- 
mtoslble  exposure  limit  requires  first  a 
determination  of  the  blood  lead  levels  as¬ 
sociated  with  adverse  effects  anyj  symp¬ 
toms  of  lead  exposure  and  then  correlat¬ 
ing  these  blood  lead  levds  with  airborne 
ooncentratlons  of  lead. 

In  setting  a  permlsstt>le  exposure  level, 
(xmsideration  must  also  be  given  to  pro¬ 
viding  an  adequate  margin  of  safety. 
Tlius,  while  it  to  clear  that  we  cannot  per- 
mK  employees  to  be  exposed  to  levels  oi 
toxic  substances  which  are  known  to  be 
harmful,  prudence  dictates  that  we  oon- 
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aider  setting  mn.TirriiiTn  exposure  levels 
which  provide  a  certain  margin  of  safety 
b^w  the  known  harmful  levels. 

Establishing  an  iqjpropriate  level  which 
incorporates  a  safety  margin  for  any 
given  substance  to.  at  best,  extremely  dif¬ 
ficult  because  empirical  daUt  may  not  be 
available.  With  respect  to  lead,  it  to 
known  that  clear-cut  clinical  symptoms 
of  lead  intoxication  appear  in  workers 
whose  blood  lead  levels  are  approximately 
80  Mg/lOOg  or  greater  and  that  some  ef¬ 
fects  and  mild  symptoms  may  appear  at 
somewhat  lower  levels.  In  view  of  the  ap- 
pearance  of  some  effects  and 
symptoms  below  80  ng/lOOg,  the  need  to 
provide  a  margin  of  safety  below  the 
known  harmful  level  to  manifest. 

Our  present  judgment  to  that  in  order 
to  provide  the  appr(«>riate  margin  of 
safety,  as  well  as  to  provide  significant 
protection  against  the  effects,  clinical  or 
subclinlcal,  smd  the  mild  symptoms  which 
may  occur  at  blood  lead  levels  below  80 
Mg/lOOg,  it  to  necessary  to  set  an  airborne 
level  which  will  limit  blood  lead  levels  to 
60  /ig/lOOg.  A  maximum  blood  lead  level 
of  60  MS/lOOg  corresponds  to  a  mean 
tdood  level  of  about  40  /tg/lOOg,  since  a 
mean  level  of  40  ftg/lOOg  will  result  in  a 
range  in  workers  of  approximately  20 
lig/lOOg  at  the  lower  limits  to  60  Mg/lOOg 
at  the  um>er  limits.  Having  determined 
the  maximum  blood  lead  level  which  the 
protecticm  of  employees  and  prudence 
permits,  and  the  corresponding  mean 
blood  lead  level,  it  to  necessary  to  cor¬ 
relate  these  levels  to  the  extent  possible 
with  air  lead  levels  in  order  to  establish 
the  permissible  exposrire  limit 

As  noted,  the  proposal  would  estab¬ 
lish  a  permissible  exposure  limit  for  air¬ 
borne  concentrations  of  lead  at  100  ^g/m* 
as  determined  on  an  8-hoiu:  time- 
weighted  average  based  on  a  40-hour 
woAwed:.  It  would  not  establish  as  a 
requirement  of  the  standard  niAyimiim 
employee  blood  lead  levels  with  which 
the  employer  would  have  to  comply,  be¬ 
cause  of  the  many  individual  variables 
involved  over  which  the  employer  has 
little  direct  control,  such  as  poor  personal 
hygiene  of  employees  and  off-the-Job 
exposures.  However,  the  correlation  be¬ 
tween  blood  lead  levels  and  air  lead  levels 
have  been  used  in  arriving  at  the  pro¬ 
posed  air  lead  exposure  limit  because  the 
data  indicate  that  if  air  lead  levels  of 
100  /ig/m*  are  maintained,  the  mavimum 
upper  blood  lead  levels  of  workers  should 
remain  below  60  ^/lOOg. 

The  study,  of  Williams,  et  al.  which 
seeks  to  correlate  blood  lead  levels  with 
air  lead  levels  to  the  most  comprehen¬ 
sive  reported  study  of  its  kind.  While 
the  correlations  contained  in  the  study 
are,  we  believe,  reliable,  the  study  does 
not  precisely  correlate  blood  lead  levels 
and  air  lead  levels  beacuse  it  does  not 
take  into  account  the  effect  that  the  size 
of  lead  particles  in  the  air  has  upon  the 
amount  of  inhaled  lead  absorbed  into  the 
body.  In  addition,  air  lead  determinations 
inherently  have  a  higher  variability  than 
do  blood  lead  levels.  It  should  be  noted 
that  the  study  correlates  the  mean  blood 
lead  levd,  together  with  the  lower  and 
upper  ranges,  with  air  lead  levels.  In  or- 
dee  to  ke^  all  or  most  employees’  blood 


lead  levels  below  60  sg'^lOOg,  we  have  fo¬ 
cused  upon  the  upper  blood  lead  ranges 
rather  thmi  the  mean  blood  lead  ranges 
discussed  by  Williams.** 

The  Williams  data  suggest  that  air  lead 

levels  of  200  Mg/m*  correspond  to  a  range 
of  48-92  mK/100  ml  of  lead  in  blood  with 
a  mean  level  of  70  Mg/lOOml  (84  ug/ 
100ml=80Mg/100g) .  Air  lead  levels  of  150 
Mg/m*  correspond  to  a  range  of  38-82 
m8/ 100ml  with  a  mean  blood  lead  level 
of  60  M8/100ml.  It  to  apparent,  therefore, 
because  of  these  ranges,  that  airborne 
lead  levels  of  200  or  160  Mg/m*  woiUd 
result  In  unacceptable  blood  lead  levels, 
l.e.,  greater  than  60  M8/100ml  for  a  sig¬ 
nificant  number  of  employees.** 

Data  correlating  somewhat  lower  blood 
lead  levels,  such  as  60  Mg/lOOg,  to  air  lead 
levels  are  not  definitive.  Thus,  the  re¬ 
gression  equation  relied  upon  in  Wil- 
Uams’  study  to  based  upon  data  which 
do  not  contain  a  critically  important 
value — the  blood  lead  level  corresponding 
to  an  air  lead  level  of  52  MS/m*.  If  it 
to  assumed  that  the  Williams  regression 
equation  to  correct,  an  air  lead  level  of 
60  Mg/m*  would  correspond  to  a  mean 
blood  lead  level  of  40  M8/100g.  with  an 
upper  limit  of  approximately  60  M8/100g. 
However,  as  noted  above,  critical  data 
are  missing  which  leaves  doubt  as  to  the 
correctness  of  this  projection.  The  re¬ 
gression  equation  to  unduly  weighted  by 
data  at  either  extreme,  and  extrapolation 
of  this  equation  to  predict  the  air  lead — 
blood  lead  relationship  beyond  the  limits 
of  measured  data  to  somewhat  specula¬ 
tive.  In  any  event,  the  study  by  Williams, 
even  with  its  limitations,  provides  the 
best  available  data  with  respect  to  the 
air  lead — blood  lead  relationship  in  In¬ 
dustrial  exposure  situations.  Clearly,  the 
Williams  study  shows  that  to  achieve  a 
mean  blood  lead  level  of  40  ME/lOOg 
would  require  an  8-hour  air  lead  concen¬ 
tration  of  less  than  150  Mg/m*  based  on 
a  time-weighted  average. 

The  study  by  Sakural,  et  al.*  to  also 
helpful  in  correlating  blood  lead  levels 
to  air  l*3ad  levels.  Sakural’s  study  ob¬ 
served  that  a  group  of  lead  workers  in 
Japan  who  were  exposed  to  a  mean  con¬ 
centration  of  lead  in  the  air  of  58  Mg/m* 
had  an  average  blood  lead  level  of  52 
Mg/lOOg.  It  to  unlikely,  however,  that 
many  workers  In  this  group  had  blood 
lead  levels  over  60  Mg/lOOg,  based  upon 
the  small  standard  deviation  in  blood 
lead  determinations.*  Considering  both 
the  Williams  study  (in  the  absence  of 
the  measured  data  at  40  Mg/lOOg)  and 
the  Sakural  study,  it  appears  that  to  keep 
individual  blood  lead  levels  below  60  Mg/ 
lOOg,  the  mean  air  lead  level  would  have 
to  be  less  than  150  Mg/m*.  but  probably 
not  less  than  50  Mg/m*.  Althou«di  these 
data  are  the  best  available  evidence,  they 
do  not  precisely  define  the  air  lead  level 
within  the  50—150  Mg/m*  range  which 
corresponds  to  a  mean  blood  lead  level 
of  40  Mg/lOOg  and  an  upper  blood  lead 
level  of  60  Mg/lOOg.  In  these  clrcmn- 
stances,  we  believe  it  to  appropriate  to 
propose  for  the  permissible  exposure  lim¬ 
it  the  air  lesid  concentration  that  falls 
in  the  middle  of  tiito''range,  that  to,  100 
Mg/m*,  as  the  air  lead  level  which  to 
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likely  to  maintain  the  upper  range  of 
workers’  blood  lead  levels  below  60  ^g/ 
lOOg. 

The  permissible  exposure  limit  is  based 
on  an  8>hour  time-weighted  average 
(TWA)  concentration.  Nonetheless. 
OSHA  recognizes  that  workshifts  can 
extend  beyond  the  regular  8-hour  period 
as  the  result  of  overtime  or  other  altera¬ 
tions  of  the  work  schedule.  This  exten¬ 
sion  of  worktime  also  extends  the  time 
during  which  the  employee  is  exposed. 
The  effects  of  this  additional  exposure 
time  should  be  considered  in  arriving  at 
a  permissible  level  of  exposure.  For  the 
purpose  of  calculating  such  a  level,  the 
relationship  of  concentration  and  length 
of  time  of  exposure  has  been  assumed  to 
be  linear.  As  the  exposure  time  increases, 
the  factor  of  concentration  multiplied  by 
time  (C  X  T)  should  remain  constant.  As 
a  result,  it  is  believed  that  by  equating 
exposure  with  the  8-hour  time-weighted 
average,  reasonable  assurance  of  main¬ 
taining  a  safe  exposure  level  is  retained. 

C.  Initial  Determinationi  and  Meas¬ 
urements  of  Exposure. 

Under  the  provisions  oi  paragraph  (e) 
in  this  pr<K)oeed  standard,  all  employers 
would  be  required  to  make  an  inltta.!  de¬ 
termination  of  employee  exposure  to  air¬ 
borne  concentrations  of  lead.  This  ini¬ 
tial  determination  may  be  based  on  such 
considerations  as  the  amount  of  lead 
present  in  the  workplace,  type  of  lead 
operations  being  performed,  the  amount 
and  type  of  ventilation,  and/or  the 
proximity  of  employees  to  the  sources  of 
emission.  Also,  employers  must  consider 
employee  ccunplaints  of  s3unptoms  that 
may  be  attributable  to  lead  exposure.  Ad¬ 
ditionally,  if  the  employer  has  performed 
any  measui^nents,  these  must  be  c<m- 
sidered  in  the  determination.  The  em¬ 
ployer  must  be  certain  that  the  deter¬ 
mination  reflects  employee  exposure  con¬ 
ditions  over  the  working  day. 

In  establishments  having  more 
(me  wo]^  operation  involving  the  use  (» 
lead,  an  initial  determination  must  be 
made  for  each  operaticm.  Also,  the  deter¬ 
mination  must  be  r^ieated  ea(h  Ume 
there  is  a  change  in  production,  process, 
or  (»)ntrol  measures  which  may  result  in 
additicmal  exgtosaies,  or  whenever  the 
empl(^er  has  any  reason  to  suspect  that 
a  change  in  exposure  <x>nditions  has 
occurreiL 

If  the  results  (ff  the- initial  detennina- 
tion  are  positive,  indicating  that  any  em¬ 
ployee  is  possib^  exposed  to  concentra¬ 
tions  at  or  above  the  action  level,  the  on- 
Ifloyer  would  be  required  to  implement  a 
program  to  measure  the  exposures  of  all 
affected  onployees.  Because  the  deter¬ 
mination  has  indicated  possible  expo¬ 
sures  at  or  above  the  action  level,  thus 
triggering  the  exposure  measurement 
program  with  its  own  recordke^ing  re- 
(luiranents,  no  separate  written  record 
of  the  positive  determination  need  be 
made. 

The  results  of  the  exposure  measure¬ 
ment  program  thus  triggered  would  de¬ 
termine  which  of  the  foUowing  aetlcms 
must  be  taken  by  the  employer:  (1)  If 
measurements  show  that  an  employee  Is 
exposed  to  ooncentrations  at  or  ihove  the 


action  level,  but  below  the  permissible 
exposure  limit,  measurements  of  tlmt 
employee’s  exposure  must  be  repeated  at 
least  every  three  months;  (2)  If  measure¬ 
ments  show  that  an  employee  is  exposed 
to  ooncentrations  above  the  permissible 
exposure  limit,  the  employer  would  be 
required  to  measure  that  employee’s  ex¬ 
posure  at  least  monthly.  Such  exposures 
also  trigger  other  actions  on  the  part  of 
the  employer,  such  as  notifying  the  em¬ 
ployee  of  the  overexposure  and  institut¬ 
ing  engineering  and  work  practice  con¬ 
trols,  to  reduce  the  exp>osure  to  at  or 
below  the  permissible  exposure  limit;  or 
(3)  If  the  results  of  two  consecutive 
measurements,  taken  not  less  than  flve 
working  days  apart,  show  that  an  em¬ 
ployee  is  not  exposed  at  or  above  the  ac¬ 
tion  level,  the  measurement  program  may 
be  terminated  for  that  employee. 

If  the  results  of  the  initial  determina¬ 
tion  are  negative,  that  is.  if  it  is  deter¬ 
mined  that  no  employee  is  exposed  at  or 
above  the  action  level,  a  written  record 
of  this  determination  must  be  made.  This 
record  must  include  any  information  or 
observations  that  Indicate  whether  an 
employee  may  be  exposed  at  or  above  the 
action  level,  such  as  employee  complaints 
of  signs  or  symptoms  that  may  be  at¬ 
tributable  to  overexposure.  Further,  the 
determination  record  must  include  any 
measurements  of  lead  exposmes  taken, 
and  the  names  and  social  security  num¬ 
bers  of  the  employees  considered  tmder 
this  determination. 

OSHA  has  c(mcluded  that  in  certain 
industries  which  have  signiflcant  lead 
exposures  a  negative  determination  of 
emj^oyee  exposure  cannot  be  made  solely 
on  the  basis  of  the  aforementioned  con¬ 
siderations.  It  is  believed,  on  the  basis  of 
the  best  available  evidence,  that  employ¬ 
ers  in  some  industries  or  performing  cer¬ 
tain  operations  are  so  likely  to  have  em¬ 
ployees  exposed  to  lead  in  excess  of  the 
action  level  that  monitoring  of  employ¬ 
ees  must  be  conducted  as  part  of  the  ini¬ 
tial  determination.  These  employers  have 
places  of  emplosmient  involved  in  lead 
metaUzing,  spray  painting  with  **red 
lead.”  scraping  or  sanding  lead  paint, 
pouring  leaded  iron,  pouring  and  grind¬ 
ing  of  bearing  bronze,  manufacturing 
lead  storage  batteries,  lead  smelting,  lead 
burning,  lead  homogenizing,  burning 
lead-parted  steel,  mixing  lead  powder,- 
sanding  and  grinding  lead,  mixing  lead 
paints,  spraying  of  chrome  yellow  paint, 
wire  patenting,  steel  tempering,  pouring 
and  grinding  bronze,  casting  lead,  lead 
stereotyping,  soldering,  tinning  and  saw¬ 
ing  lead.  Employers  involved  in  these  op¬ 
erations  would  be  required  to  select  rep¬ 
resentative  employees  frcxn  the  group 
which  the  employer  determines  has  the 
greatest  exposure  to  concentrations  of 
airborne  lead  and  conduct  monitoring 
of  these  employees’  exposures.  The  selec¬ 
tion  of  the  group  of  employees  to  moni¬ 
tor  must  be  based  on  at  least  the  eitteria 
previously  mentioned  as  considerations 
for  an  initial  determination. 

If  the  limited  initial  monitoring  indi¬ 
cates  exposures  above  the  action  level 
for  any  of  those  employees,  monitoring 
representative  of  the  exposures  ol  all 


emifloyees  would  be  required  just  as  in 
the  case  of  a  positive  initial  determina¬ 
tion.  If  the  monitoring  indicates  expo¬ 
sures  below  the  acti(m  level,  a  second 
monitoring  must  be  done  of  the  same 
employees  to  conflrm  those  results. 
Where  the  second  monitoring  also  indi¬ 
cates  exposures  below  the  action  level, 
a  negative  determination  shall  be  made 
and  a  written  record  reflecting  it.  as  in 
other  negative  determinations,  shall  be 
completed. 

The  proposal  provides  for  the  termina¬ 
tion  of  exposure  measiu^ments  of  the 
high-risk  employee  group,  as  well  as  of 
the  measurements  required  after  a  posi¬ 
tive  determination,  when  two  samples 
Indicate  levels  below  the  action  level. 
Two  samples,  rather  than  one,  are  re¬ 
quired  to  allow  for  the  normal  variabil¬ 
ity  of  individual  exposure  measurements, 
which  may  produce  unrepresentative 
samples.  A  requiremait  for  a  minimum 
period  of  flve  woiidng  days  between 
samples  has  be«i  included  to  ensure  that 
any  recorded  decrease  in  exposure  levels 
is  not  merely  a  short-term  reduction.  It 
should  be  noted  that  the  termination  of 
monitoring  would  be  effective  only  as 
long  as  there  is  no  change  in  production, 
mrocess  or  control  which  could  result  in 
Increased  exposure.  If  such  a  change  oc¬ 
curs,  the  procedure,  beginning  with  the 
initial  determination,  must  be  repeated. 

D.  Methods  of  Exposure  Measurement. 
The  proposal  would  require  that  ex¬ 
posure  measurements  represent  the 
actual  exposmre  (x>nditions  tar  ea(^  em¬ 
ployee.  Any  lUTproprlate  comlrination  of 
long-term  or  short-term  samples  would 
be  acceptable,  but  all  exposures  would 
have  to  be  calculated  on  an  8-hour  time- 
weighted  average  based  on  a  40-hour 
workweek. 

The  proposal  states  that  the  accuracy 
of  the  sampling  and  measurement 
method  must  have  a  confidence  level  of 
95%.  The  term  “accuracy”  refers  to  the 
difference  betwera  the  measured  value 
and  the  true  concentration.  It  allows  for 
both  the  random  variation  of  the  method 
(its  precision)  and  the  dlfferen<ce  be¬ 
tween  the  average  result  from  the 
method  and  the  true  value  (bias  of  the 
method) .  The  required  accuracy  for  con¬ 
centrations  equal  to  or  greater  than  the 
action  level  is  20%  at  a  96%  confidence 
level.  This  means  that  out  of  a  l(mg 
series  df  measurements,  95%  must  be 
within  20%  of  the  true  value. 

E.  Methods  of  Compikmce  and  Tech- 
nological  Feasibitttg 

1.  Compliance  procedures.  The  pro¬ 
posed  standard  would  require  that  em¬ 
ployers  immediate  institute  feasible 
engineering  controls  to  reduce  employee 
exposure  to  lead  where  that  exposure 
exceeds  the  permissible  exposure  limit. 
In  workplaces  where  engineering  con¬ 
trols  that  can  be  instituted  immediately 
will  not  reduce  exposure  to  the  pero^- 
sible  exposure  limit,  the  ccmtrols  must 
nonetheless  be  implemented  to  reduce 
exposures  to  the  lowest  practicable  level, 
and  supplemented  by  the  use  of  woric 
luractice  controls.  Work  practices  are 
proposed  as  supplemental,  not  primary, 
control  measures,  be(»use  they  are  eff  ee- 
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tive  only  when  strong  supervisory  con¬ 
trol  Is  maintained.  Respirators  should 
only  be  used  in  those  circumstances 
wh^  both  the  feasible  engineering  and 
work  practice  controls  are  insufficient  to 
reduce  exposture  to  or  below  the  permis¬ 
sible  exposure  limit. 

In  addition  to  the  institution  of  engl- 
i)eerlng  and  work  practice  controls,  a 
written  program  must  be  established  and 
implemented  to  reduce  exposures  to  the 
permissible  exposure  lin^t  solely  by 
means  of  engineering  controls  and  sup¬ 
plementary  work  practices.  The  plan 
must  include  a  schedule  for  implementa¬ 
tion  of  the  compliance  program  where 
the  controls  cannot  be  instituted  imme¬ 
diately.  The  proposal  provides  that  this 
program  must  bc^fiumished  upon  request 
to  the  Secretary  and  the  Director  of 
NIOSH  and  be  available  at  the  worksite. 
The  employer  is  required  to  review  and 
update  the  plan  at  least  every  six  months 
to  reflect  the  current  status  of  the  com¬ 
pliance  program.  While  the  employer  is 
required  to  maintain  and  implement  a 
written  compliance  plan,  the  employer’s 
following  of  the  plan  does  not  necessar¬ 
ily  mean  that  he  is  doing  all  that  is  tech¬ 
nologically  feasible  to  comply  with  the 
standard.  Thus,  even  if  the  employer  is 
complsdng  with  his  own  plan,  this  would 
not  preclude  citation  for  violating  the 
standard,  if  it  is  determined  that  other 
fusible  engineering  controls  could  have 
been,  but  were  not,  implemented. 

2.  Technological  feasibility. 

On  the  basis  of  control  technology  gen¬ 
erally  in  use  today  and  information  ob¬ 
tained  through  OSHA’s  current  compli¬ 
ance  activities  under  the  existing  stand¬ 
ard,  it  appears  that  it  is  technologically 
feasiUe  to  reduce  employee  exposure  to 
or  below  the  permissible  exposure  limit. 
Further  information  is  requested  as  to 
the  feasibility  of  reaching  the  permissible 
exposure  limit  solely  through  the  use  of 
m^eerlng  controls  and  supplementary 
work  practices.  In  addition,  information 
Is  sought  as  to  any  speciflc  difficulties 
associated  with  the  supplementary  work 
practices  and  personal  protective  con- 
tit^  which  might  affect  the  feasibility 
of  reducing  exposure  to  the  permissible 
exposiue  limit. 

.  P.  Respiratory  Protection. 

Respirators  are  the  least  satisfactory 
means  of  exposure  control  because  they 
are  capable  of  providing  good  protection 
only  if  they  are  properly  selected,  prop¬ 
erly  fltted,  in  fact  worn  by  the  employee, 
and,  replaced  when  they  cease  to  provide 
ad^uate  protection.  While  it  is  possible 
for  all  of  these  conditions  to  be  met.  It 
is  often  the  case  that  they  are  not,  and 
as  a  cmiseqvtence,  the  protection  of  em¬ 
ployees  by  respirators  is  not  constantly 
effective.  Further,  emploi^ees  with  im¬ 
paired  respiratory  function  may  not  be 
able  to  wear  certain  types  of  respirators, 
such  as  those  operating  in  the  negative 
pressure  mode. 

Despite  the  inherent  difficulties  asso¬ 
ciated  with  respirator  use,  they  remain 
the  only  viable  form  of  protection  when 
engineering  and  work  practice  controls 
are  not  feasible.  The  preposed  standard 
allows  respiratom  to  be  used  to  control 


employee  exposure  in  certain  other  spe¬ 
ciflc  situations,  including  during  the 
time  period  necessary  to  institute  engi¬ 
neering  or  work  practice  controls  and  in 
emergency  circumstances.  The  proposal 
would  require  the  employer  to  select  res¬ 
pirators  in  accordance  with  a  specifled 
table  from  those  approved  by  either 
NIOSH  or  the  Mining  Enforcement  and 
Safety  Administration  (MESA) . 

Q.  Medical  Surveillance. 

1.  Biological  monitoring. 

The  proposal  would  require  each  em¬ 
ployer  whose  employees  are  exposed  at 
or  above  the  action  level  (50  /tg/m”)  to 
establish  a  biological  monitoring  pro¬ 
gram  in  accordance  with  S  1910.1025(k) 

(2) .  Under  such  a  program,  sampling  and 
analysis  of  either  blood  for  lead  or  urine, 
for  lead  or  ALA,  must  be  made  available 
to  the  employees  in  order  to  ascertain 
the  amount  of  lead  absorbed  into  the 
body.  The  selection  between  blood  test¬ 
ing  or  urine  testing  may  be  made  by  the 
employer.  Where  urinary  ALA  levels  are 
at  or  above  500  ^g/ 100ml  or  urinary  lead 
levels  are  at  or  above  100/ig/L,  the  em¬ 
ployer  must  sample  the  urine  again  or 
provide  blood  sampling  to  verify  the  flnd- 
ings.  If  the  results  of  the  second  urine 
sampling  are  still  too  high,  blood  sam¬ 
pling  must  be  made  available.  Where 
sampling  and  analysis  of  the  employee’s 
blood  lead  level  Indicates  that  it  is  at  or 
above  60  /tg/lOOg  of  whole  blood,  a  sec¬ 
ond  blood  sampling  is  to  be  performed. 
Where  this  shows  the  blood  lead  level 
again  above  60  Mg/lOOg  of  whole  blood, 
the  employer  must  take  immediate  meas¬ 
ures  to  reduce  the  employee’s  exposure 
to  lead  and  provide  the  employee  with 
an  appropriate  medical  examination. 

Blood  lead  determinations  were  chosen 
as  the  primary  means  of  biological  moni¬ 
toring  because  there  is  Uttle  disagree¬ 
ment  that  they  provide  the  most  useful 
and  relatively  accurate  method  of  arriv¬ 
ing  at  an  employee’s  current  lead  absorp¬ 
tion.  The  blood  lead  value  must  be  in¬ 
terpreted  with  other  factors,  such  as 
proper  collection  of  whole  blood,  relia¬ 
bility  of  laboratories  performing  the 
anidysis,  current  or  recent  treatment 
with  a  chelating  agent,  hemolytic  anemia 
and,  e^^ecially,  the  length  of  time  from 
the  last  overexposure  to  lead.  Among  all 
of  the  biological  indicators  of  lead  ab¬ 
sorption  available  today,  blood  lead  con¬ 
centrations  correlate  best  with  the  ap¬ 
pearance  of  symptoms  of  lead  intoxica¬ 
tion  and  with  concentrations  of  airborne 
lead."niinary  lead  or  lutoary  ALA  were 
chosen  as  initial  alternatives  to  blood 
lead  determinations  to  ensure  the  wid¬ 
est  pos^le  acceptance  by  employees  of 
the  biological  monitoring  program.  Fur¬ 
thermore,  both  urinary  procedures  pro¬ 
vide  good  quantitative  indexes  of  current 
lead  absorption.  It  should  be  noted  that 
a  considerable  difference  of  scientlflc 
opinion  exists  as  to  the  usefulness  of 
urinary  lead  and  urinary  ALA.  Neither 
corre^nd  to  the  airborne  concentra¬ 
tions  of  lead  as  well  as  do  blood  lead 
levels.  Urinary  lead  determinations  pre¬ 
sent  some  uncertainties,  such  as  low 
spontaneous  urinary  lead  excretion 
values  if  the  mployee’s  renal  function 


is  abnormal.  Urinary  ALA  determina¬ 
tions  may  provide  erroneous  values  due 
to  the  weaknesses  of  the  analytical  meth¬ 
ods  which  measure  amlnoacetone,  an 
aminoketone  whose  presence  apparently 
fluctuates  with  food  intake. 

It  appears  that  the  use  of  both  air 
monitoring  and  biological  monitoring  is 
necessary  and  appropriate.  Sampling  of 
airborne  concentrations  of  lead  indicates 
how  much  lead  is  present  in  the  em¬ 
ployees’  breathing  zone,  and  whether  ex¬ 
isting  engineering  and  work  practice  con¬ 
trols  are  effective.  Airborne  concentra¬ 
tions  of  lead,  not  biological  monitoring 
results,  will  be  the  relevant  consideration 
in  determining  whether  employers  have 
complied  with  the  permissible,  exposure 
limit  set  in  the  proposal. 

On  the  other  hand,  biological  monitor¬ 
ing  reflects  the  individual’s  actual  recent 
lead  intake  from  aU  occupational  and 
non-occupational  sourc^,  including  in¬ 
halation  and  ingestion,  and  may  be  very 
significant  in  discovering  the  onset  of 
lead  intoxication.  Since  the  amoimt  of 
occupational  lead  ingested  is  partially 
dependent  on  personal  hygiene  practices, 
intake  through  ingestion  may  vary  sig¬ 
nificantly  from  one  employee  to  another. 
This  factor,  as  well  as  the  individual 
variability  in  response  to  airborne  lead 
and  effects  of  particle  size  and  chemical 
composition  upon  lead  absorption,  taken 
in  conjimction  with  the  readily  available 
urine  lead,  urine  ALA  and  blood  lead 
analysis  techniques,  makes  biological 
monitoring  a  desirable  addition  to  the 
air  monitoring  requirement. 

While  it  is  true  that  air  monitoring 
does  not  always  reflect  the  worker’s  total 
intake  of  lead,  and  that  biological  moni¬ 
toring  may  more  accurately  indicate  the 
likelihood  of  adverse  physical  effects,  air 
monitoring  is  nevertheless  required  by 
the  proposed  standard  for  serveral  rea¬ 
sons.  First,  air  monitoring  does  reflect 
occupational  exposure  to  lead.  Moreover, 
we  conclude  that  it  would  be  inappro¬ 
priate  to  monitor  employee  exposure 
solely  through  biological  monitoring.  We 
believe  it  would  be  contrary  to  prud^t 
industrial  hygiene  principles  for  the  em¬ 
ployees  themselves  to  serve  as  monitoring 
devices  when  sophisticated  instruments 
are  available  to  detect  hazardous  concen¬ 
trations  of  lead  in  air,  often  before  em¬ 
ployees  are  overexposed.  To  purposely 
allow,  in  even  a  few  cases,  absorption  of 
high  levels  of  lead  by  employees  before 
corrective  action  is  taken  is  inconsistent 
with  the  goal  of  preventing  occupational 
illness.  Also,  enforcement  by  means  of 
biological  m<mitoring  would  pose  difficult 
problems  not  otherwise  created  by  the 
proposed  standard. 

2.  Medical  examinations. 

Once  biological  monitoring  has  indi¬ 
cated  that  an  employee’s  blood  lead  level 
is  above  60  ug/lOOg,  the  employer  would 
be  required  to  provide  the  affected  em¬ 
ployee  with  an  extensive  medical  exami¬ 
nation.  It  must  include,  at  a  minimiun,  a 
complete  medical  history,  physical  exam¬ 
ination,  complete  blood  cotmt,  and  a 
routine  luinalysls  (speciflc  gravity, 
sugar,  protein  determination,  and  micro- 
so(^c  examination).  The  medical  ex- 


FEDBtAL  KEGISTU,  VOL  40,  NO.  193— FKIDAY,  OaOBEI  3,  1975 


PtOPOSED  RULES 


45941 


amimtlon  must  be  made  available  every 
two  months  thereafter  until  the  em¬ 
ployee’s  blood  lead  level  has  been  reduced 
to  below  60  ug/lOOg  of  whole  blood. 

It  should  be  noted  that  where  the  ex¬ 
amining  physician  determines  that  an 
alternative  to  the  above  medical  exami¬ 
nation  will  provide  equal  assurance  of  de¬ 
tecting  medical  conditions  pertinent  to 
protecting  employees  from  the  effects  of 
lead  exposure,  the  employer  may  accept 
such  alternative.  To  do  so,  the  employer 
must  also  obtain  a  statement  from  the 
physician  setting  forth  the  alternative 
and  the  Justification  for  its  use.  The  em¬ 
ployer  must  submit  the  statement  to  the 
Secretary  of  Labor  and  inform  affected 
employees  that  such  alternative  will  be 
used. 

In  addition  to  iH*oviding  medical  ex¬ 
aminations  after  biological  monitoring, 
the  employer  must  make  them  available 
to  employees  prior  to  their  assignment  to 
work  areas  where  the  airborne  concen¬ 
tration  of  lead  is  at  or  above  the  action 
level,  on  an  annual  basis  to  employees 
expo^  at  any  time  during  the  preced¬ 
ing  year  to  exposures  at  or  above  the 
action  level,  as  well  as  immediately  upon 
notification  by  an  employee  that  he  or 
she  has  developed  signs  or  symptoms  of 
lead  Intoxication. 

The  medical  surveillance  provisions  in 
the  proposal  require  a  written  opinion 
from  the  physician.  If  the  employer  de¬ 
termines,  on  the  basis  of  the  ph3rsician’s 
written  opinion,  that  any  employee’s 
health  would  be  materially  impaired  by 
maintaining  the  existing  exposure  to 
lead,  the  employer  must  place  specific 
limitations  on  that  employee’s  continued 
exposure  to  lead. 

3.  Refusal  to  be  examined. 

The  propose^  standard  also  contains  a 
procedure  to  be  followed  by  the  employer 
in  the  event  that  an  employee  refuses  to 
undergo  any  biological  monitoring  or  ex¬ 
amination  which  must  be  offered.  This 
procedure  Involves  informing  the  em¬ 
ployee  of  the  potential  risks  that  are  in¬ 
curred  by  a  refusal  to  be  tested  or  med¬ 
ically  examined  and  obtaining  from  the 
employee  a  signed  statement  attesting  to 
the  fact  that  the  employee  fully  under¬ 
stands  the  potential  risks  but  still  does 
not  wish  to  be  tested  or  examined.  It  is 
not  OSHA’s  desire  to  encourage  employ¬ 
ees  to  avoid  medical  examinations  or  bio¬ 
logical  testing.  On  the  contrary,  OSHA 
believes  that  the  positive  action  taken  by 
employers  to  Inform  employees  of  the 
risks  involved  will  encourage  employees 
to  undergo  the  examinations. 

H.  Recordkeeping. 

Section  8(c)(1)  of  the  Act  requires 
that  each  employer  shall  keep  and  make 
available  such  records  as  the  Secretary 
may  prescribe  as  necessary  or  appropri¬ 
ate  for  the  enforcement  of  this  Act  or  for 
developing  information  regarding  occu¬ 
pational  accidents  and  illnesses.  The  pro¬ 
posal  would  require  employers  to  main¬ 
tain  written  records  of  the  following: 

I.  All  exposure  measurements  and 
negative  determinations; 

2.  All  measurements  demonstrating 
the  effectiveness  of  mechanical  ventOa- 
tioQ  systems: 


3.  All  employee  training;  and 

4.  Medical  siurveillance  provided. 
Because  symptoms  of  a  number  of  dis¬ 
eases  that  may  be  related  to  overex¬ 
posure  to  lead  have  extended  latency 
periods,  the  proposal  would  require  that 
record  of  employee  exposure  measure¬ 
ments  and  medical  examinations  be  re¬ 
tained  for  at  least  40  years  to  aid  in  ful¬ 
filling  the  Secretary’s  obligations  under 
the  Act. 

The  pr(«)osAl’s  recordkeeping  provi¬ 
sions  also  would  require  that  the  afore¬ 
mentioned  records  be  made  available  for 
examination  and  copying  to  the  Secre¬ 
tary,  the  Director  of  NIOSH,  employees, 
former  emplosrees,  or  their  designated 
representatives.. 

OSHA  is  aware  that  certain  provisions 
of  this  proposal,  such  as  medical  surveil¬ 
lance  and  the  extended  retention  period 
for  medical  monitoring  records  may  pose 
special  problems  to  scxne  employers,  espe¬ 
cially  those  who  have  small  numbers  of 
employees,  operate  with  non-fixed  places 
of  employment,  or  use  workforces  which 
are  high^  transient  in  natiue. 

This  awareness,  has  been  expressed  by 
the  Department  of  Labor  in  a  statement 
submitted  to  the  House  Subcommittee  on 
Environmental  Problems  Affecting  Small 
Business  on  26  June  1975,  as  follows:  “It 
has  become  increasingly  evident  that  the 
combined  body  of  Federal  regulations  im¬ 
poses  a  substantial,  and,  to  some  extent, 
unnecessary  burden  upon  employers,  par¬ 
ticularly  those  who  run  small  businesses. 
While  most  of  these' requirements  serve 
a  necessary  and  useful  purpose,  a  definite 
potential  exists  for  duplication,  con- 
fiicting  standards,  and  Inappropriate 
recordkeeping  requirements.  In  an  effort 
to  eliminate  problems  where  any  exist 
in  the  Department  ,  of  Labor,  I  have  re¬ 
quested  my  agency  heads  to  assess  the 
small  biisiness  Impact  of  the  laws  they 
administer  and  determine  what  can  be 
done  to  ease  the  burden  on  the  small  em¬ 
ployer,  while  still  assuring  compliance 
with  the  law.’’ 

Although  it  is  clear  that  OSHA’s  first 
and  prime  responsibility  is  to  assure 
employees  safe  and  healthful  places  of 
employment,  the  Act  and  its  legislative 
history  recognize  that  economic  and 
technological  feasibility  are  legitimate 
factors  to  be  considered  in  the  setting  of 
occupational  safety  and  health  stand¬ 
ards. 

In  addition,  the  Act  explicitly  takes 
cognizance  of  its  impact  upon  affected 
small  business,  specifically  with  respect 
to  any  recordkeeping  requirements  which 
are  imposed. 

Ihu'suant  to  section  8(d)  of  the  Act, 
OSHA  is  exploring  inethods  of  reducing, 
to  the  maximum  extent  possible,  the  ad¬ 
ministrative  and  economic  burdens  of 
the  proposal’s  various  rccordke^lng 
requirements. 

While  the  proposal  does  not  address 
its^  to  specific  alternatives,  OSHA  in¬ 
vites  comments  concerning  options  which 
would  both  provide  full  protection  to 
affected  employees  and  at  the  same  time 
would  minimize  the  administrative  and 
economic  burden  on  affected  employers — 
especially  those  with  small  numbers  of 


employees,  non-fixed  workplaces,  or 
highly  transient  workforces. 

I.  Training  and  Information. 
Information  and  training  are  essential 
for  the  protection  of  employees  because 
employees  can  do  much  to  protect  them¬ 
selves  if  they  are  informed  of  the  nature 
of  the  hazards  in  the  workplace.  To  be 
effective,  however,  an  onployee  educa¬ 
tion  system  must  apprise  the  employee 
of  the  specific  hazards  associated  with 
the  work  environment.  For  this  reason, 
the  employer  would  be  required  to  in¬ 
form  each  employee  who  is  assigned  to 
work  in  the  presence  of  lead  about  the 
specific  nature  of  operations  which  could 
result  in  lead  exposures  at  or  above  the 
action  level.  In  addition,  the  proposal 
would  require  thbi^employers  provide  a 
training  program  which  shall,  among 
other  things,  advise  affected  employees 
of  the  signs  and  symptoms  of  overexpo¬ 
sure  to  lead  and  the  piirpose,  proper  use 
and  limitations  of  respirators.  Because 
Information  and  training  are  so  crucially 
important  to  employees,  several  training 
requirements  must  be  observed  even  if 
the  initial  monitoring  or  determination 
Indicates  that  exposmes  are  below  the 
action  level. 

J.  Sigve  and  Labels. 

The  proposal  would  not  require  the 
use  of  warning  signs  or  labels  to  indicate 
the  presence  of  lead.  We  b^eve  that  the 
training  program  contained  in  the  pro¬ 
posal  will  adequately  apprise  employees 
of  the  hazards  associated  with  exposure 
to  lead.  Additionally,  in  a  workplace 
where  many  different  toxic  substances 
are  present,  signs  and  labels  for  each 
could  be  unmanageable  and  perhaps 
confusing.  Where  the  hazardous  effects 
of  a  non-carcinogenic  substance  are  gen¬ 
erally  well  known,  as  with  lead,  and  an 
adequate  employee  training  program  is 
provided,  it  seems  appropriate  not  to  re¬ 
quire  signs  or  labels. 

K.  Observation  of  Monitoring. 

Section  8(c)  (3)  of  the  Act  requires 

that  employers  provide  onployees  or 
their  representatives  with  the  opportu¬ 
nity  to  observe  the  monitoring  of  em¬ 
ployee  exposures  to  toxic  materials  or 
harmfxil  physical  agents.  In  accordance 
with  this  section,  the  proposed  standard' 
contains  a  provision  for  such  observa¬ 
tions.  To  ensure  that  this  right  is  mean¬ 
ingful,  observers  would  be  entitled  to  an 
explanation  of  the  measurement  proce¬ 
dure,  to  observe  all  steps  related  to  it 
and  to  record  the  results  obtained. 

The  observer,  whether  an  employee  or 
designated  representative,  must  be  pro¬ 
vided  with  and  is  required  to  use  any 
personal  protective  devices  required  to 
be  worn  by  employees  working  in  the 
area  that  is  being  monitored  and  must 
comply  with  all  other  applicable  safety 
and  health  procedures. 

L.  Protective  Clothing,  Hygiene  Facili¬ 
ties  and  Practices. 

Ingestion  of  lead  through  poor  per¬ 
sonal  hygime  at  the  workplace  is  often 
responsible  for  elevated  blood  lead  levels 
in  some  employees.  OSHA  recognizes 
this  and  hsus  souidit  ways  in  which  to 
limit  this  additional  avenue  of  lead  ab¬ 
sorption.  As  a  result,  the  pr(HX)sal  pro- 
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vides  that  employers  must  assure  that  "Airborne  Lead  in  Perspective.  Op.  Clt, 
all  employees  working  in  areas  where  ^  ^ 

contact  with  lead  is  likely,  wash  their  “^bome  Lead  in  Perspective,  Op.  Clt. 

h^^,  face,  and  forearms  ^fore  eating.  P* « s^ppaiainen  a.  M.;  S.  Tola;  S.  Hern- 
drinking,  smoking,  or  applying  cosmet*  be%  and  B.  Kock:  Subcllnlcal  Neuropathy 
ics  as  well  as  at  the  end  of  each  work  at  eafe  Levels  of  Lead  E;xpo8ure.  Arch  En- 
shift.  All  food,  beverages,  tobacco  prod-  viron  Health  30:180-183.  (Apr.  1975). 
ucts,  nonfood  chewing  products,  and  un-  "Seppalalnen  A.  M.-,  S.  Hemberg:  Sensl- 
applied  cosmetics  would  be  prohibited  tlve  Technique  for  Detecting  Subcllnlcal 
from  these  areas.  The  proposal  also  con-  ^  29:443-449, 

talm  req^ents  for  appropri^  p^  ^  -  nLplco  J.  O.;  B.  B.  Morgan  Jr.;  and  J.  A. 
^tive  dothing  and  f^her  requires  Nlchol^n:  Behavioral  Ste  of  Occupa- 
that  employers  provide  change  rooms  for  tlonal  EIxposure  to  Lead,  NIOSH  Research 
employees  who  wear  protective  clothing  Report.  May  1975.  hew  contract  No.  hsm 
or  equipment.  99-72-123. 

"  Increased  Lead  Absorption  and  Lead 
V.  Conclusions  Poisoning  in  Young  ChUdren:  A  Statement 

OSHA  recognizes  that  some  of  the  by  the  center  for  Disease  Control.  U.8.  De- 
matters  COnsiSd  in  this  proposal  are  EducaUon,  and  welfare, 

controvereial  and  toat  some  gaps  may  «Xh-borne  Lead  in  Perspective,  Op.  Clt, 
exist  in  the  available  scientific  data,  es-  p,  no. 

pecially  in  the  area  of  subclinical  ef-  « cw^r  W.  C.;  I.  B.  Tabershaw:  Labora- 
^ects  of  exposure  to  lead.  OSHA  believes,  tory  studies  of  workers  in  Lead  Smelting 
however,  that  overexposure  to  lead  is  and  Refining,  Proceedings  of  international 
clearly  harmful  and  must  be  controlled.  Symposium  on  Environmental  Health 
As  a  result,  we  are  convinced  that  the  pp- 

existence  of  some  unanswered  questions  «Toia  s.;’^s.  Hemberg;  s.  Asp;  and  J. 
cannot  be  permitted  to  delay  the  proc-  Nlkkanen;  Parameters  Indicative  of  Absorp- 
ess  of  proposing  a  standard  to  protect  tlon  and  Biological  Effect  in  New  Lead  Ex- 
workers  occupationally  exposed  to  lead,  posure:  a  Prospective  study.  Brit  J  Ind  Med 
Therefore,  based  on  the  best  available  so :  134-141,  (1973). 
evidence  and  In  view  of  the  above  con-  "Nelson  K.  W.:  Usefulness  of  Biologic 
Biderations,  we  believe  that  employee  ex-  ^  Group  Med 

posurestol^m^tbei^ui^atamln-  i  Haeger'-Aronsen  B.';  M.  Abdulla;  and 
imum  to  the  level  of  100  Mg/ni*  as  an  8-  ^  i  ^utedt:  Effect  of  Lead  on  Delta 
hour  time-weighted  average  based  m  a  Aminolevulinic  Acid  Dehydratase  Activity  In 
40-hour  workweek,  and  that  other  re-  Red  Blood  cells:  U  Regeneration  of  Enzyme 
quirements  to  regulate  exposure  to  lead  after  cessation  of  Lead  Exposure.  Arch  En- 
must  be  imposed,  as  set  forth  in  the  viron  Health  29: 160-153,  (Sept.  i974). 
nroDOsal  "Hemberg  S.;  M.  Nurmlnen;.  and  J. 

^  _  Hasan:  Nonrandom  Shortening  of  Bed  CeU 

RcrxaxNCXB  Citko  Above  Survival  Times  In  Men  Exposed  to  Lead. 

1  Lane  B.  E.:  Health  Control  in  Inorganic  _ 

Lead  Industries — A  Follow-up  of  Exposed  Secci  G.  C.;  L.  Erba;  and  G.  Cam- 
^kers  Arch  Environ  Health  8:24^.  blaghl:  Delta  Aminolevulinic  Acid  Dehy- 

dratase  Activity  of  Erythrocytes  and  Liver 
•Malcolm  D.:  Prevention  of  Long-Term  Tissue  In  Man.  Arch  Environ  Health  28: 180- 

Sequelae  FoUowlng  the  Absorption  of  Lead.  ^  n  _ _ 

Arch  Environ  Health  23:292-98,  (1971) .  _ 

•Threshold  Limit  Values  of  Chemical  ATParo  Actlvl^  of  Bry^bro- 

Substances  and  Physical  Agents  In  the  Environ  Health 

Workroom  Environment  with  Intended  rm. 

Changes-Adopted  by  ACGIH  for  1973.  ^*1  Airborne  Lead  in  Perspective.  Op  Clt.  p. 

•Crtterla  for  a  Becommended  Standard.  ••X-  „  ^  ^ 

.  .  .  Occupational  Exposure  to  Inorganic  * 

Lead,  Natlo^  InsUtuteFor  OroupaU^ 

Safety  smd  p.  v-8,  (1972).  Dber  Die  Okologlshe  Blelbelastung  Im  Kln- 

•“^bome  Lead  in  PerspectlVe-'-Beport  Proceem^  of  the  Inte^o^ 

prepared  by  the  Committee  on  Biological  Symp^um  on  K^nmental  Health 
Effects  of  Atmo^henc  PoUutants,  National  PP* 

Academy  of  Scloneei.  Washington.  D.C.,  p.  „  „  ..  „  ,  . 

107  ins  f  10791  •»  Gershanlk  JJ.;  G.  G.  Brocks;  and  JA. 

™  T  ..  «  LitUe:  Blood  Lead  Values  In  Pregnant 

„  women  and  Their  Offspring.  Am  J  Obst 

Hu^Bl^  to  I^  Colic,  oyn^i,  119:608-611,  (June  16.  1974) . 

Ai^  tov  •'Un  Fu  JJ3.:  "Undue  AbsorpUon  of  Lead 

Blel«r  JL  P.;  B.  l^glnsky:  55*?  among  ChUdren — ^A  New  Look  at  an  Old 

Concentrations  and  Occupational  Medical  problem"  N  ie"p  J.  Med,  288  (13),  702-710, 
Standards  for  Inorganic  Lead  (Study  No.  naToi 

B032-016-76S) .  Occupational  Health  Section.  '  iirr><  wn  fwir-w- 

organic  Lead,  Biological  Indices  of  Absorp-  Inadeq^te 

tto^d  Biological  Threshold  Limit  Values,"  ^ 

Oonferenoe  on  Occupational  Lead  and  (Mar.  i»76). 

Arsenic  Bxpomire,  Chicago.  Dl..  (Feb.  24-36.  "Cramer  K.;  BA.  Goyer,  B.  Jagenburg; 
j975\  and  MA  Wilson:  Renal  Ultrastructure, 

•Sajkurai  H.  M.;  M.  Suglta;  and  K.  Thu-  ®®“**  Functton  and  Parameters  of  Lead 
dilya:  Blologleal  Req»nse  and  Subjective  Toxicity  fcn  Workers  With  Different  Periods 
Qymptoeu  to  Low  Level  Leed  Exposure.  cfLeadExpoeure.  Brit  J.  Ind  Med  31:113-127, 
Axeh  Environ  Health  S9:167-1«S,  (1973).  (1974). 


"Criteria  for  a  Recommended  Standard, 
Op  Clt.  p.  ra-9.  (1972). 

"Williams  M.K.;  R.  E.  King;  and  J.  Wal- 
ford:  An  Investigation  of  Lead  Absorption 
In  an  Electric  Accumulator  factory  with  the 
use  of  personal  samplers.  Br.  J  Ind  Med 
26:202-216,  (1969). 

"Kehoe,  RA.:  The  Metabolism  of  Lead 
In  Man  In  Health  and  Disease.  The  Harben 
Lectures,  1960.  J  Roy  PubUc  Health  Hyg 
24:1-81,  101-120,  129-143,  177-203,  (1961). 

VI.  Envuonmental  Impact  Assessment 

The  National  Environmental  Policy 
Act  of  1969  (NEPA)  (42  U.S.C.  4321- 
4347) ,  requires,  among  other  things,  that 
Federal  agencies  assess  their  proposed 
major  actions,  including  rulemaking,  to 
determine  whether  a  significant  impact 
on  the  quality  of  the  human  environ¬ 
ment  may  result.  Furthermore,  29  CFR 
1999.3(d)  requires  that  where  OSHA  de¬ 
termines  that  an  environmental  impact 
statement  should  be  prepared,  the  de¬ 
termination  to  do  so  must  be  published 
in  the  Federal  Register.  Accordingly,  it 
is  hereby  noticed  that  OSHA  intends  to 
prepare  an  environmental  impact  state¬ 
ment  on  the  proposed  standard  for  occu¬ 
pational  exposure  to  lead  in  accordance 
with  the  requirements  of  29  CFR  Part 
1999. 

Once  the  draft  environmental  Impact 
statement  has  been  prepared,  a  copy  of 
it  will  be  made  available  by  OSHA  to 
any  member  of  the  public  who  requests 
an  opportunity  to  comment  on  it.  Any 
person  or  agency  submitting  comments 
on  it  to  OSHA  must  at  the  same  time 
forward  five  copies  of  the  comments  to 
the  Council  on  Environmental  Quality 
(CEQ) ,  722  Jackson  Place.  N.W.,  Wash¬ 
ington,  D.C.  A  45-day  period  will  be  al¬ 
lowed  for  the  submission  of  comments 
after  the  publication  of  the  notice  of 
availability  of  the  draft  environmental 
impact  statement.  The  draft  statemmt 
will  be  available,  where  practicable,  at 
least  15  days  prior  to  a  public  hearing  on 
the  propose  standard.  The  environmen¬ 
tal  impact  of  the  proposal  would  be  an 
appropriate  issue  at  such  hearing. 

It  appears  at  present  that  the  preced¬ 
ing  preamble  to  the  proposed  standard 
for  occupational  exposure  to  lead  ade¬ 
quately  assesses  the  impact  of  tire  pro¬ 
posal  on  the  workplace  environment.  It 
further  appears  that  the  proposed  stand¬ 
ard  for  occupational  exposure  to  lead  will 
have  nb  slgi^flcant  ^ects  on  the  quality 
of  the  human  environment  external  to 
the  workplace.  The  proposal  does  not  in¬ 
crease  the  amount  of  lead  permitted  to 
be  released  into  the  ambient  air,  nor  does 
the  proposed  call  for  changes  of  industry 
practice  in  disposal  of  lead  wastes.  For 
these  reasons.  OSHA  does  not  anticipate 
any  increased  impact  on  the  communi^ 
contiguous  to  establishments  in  which 
lead  is  used  or  produced. 

Interested  persons  may  submit  com¬ 
ments  that  may  be  hdpful  in  pr^iaring 
the  draft  environmental  impact  state¬ 
ment  on  the  proposed  standard.  Any  per¬ 
son  having  relevant  information  or  data 
not  readily  available  in  the  open  litera¬ 
ture  is  invited  to  submit  it  to  David  R. 
Bell,  Office  of  Standards  Development, 
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Occupational  Safety  and  Health  Admin¬ 
istration,  U.S.  Department  of  Labor,  200 
Constitution  Avenue,  N.W.,  Room  NS669, 
Wiuhlngton,  D.C.  20210,  bj  November  3, 
1975.  Comments  submitted  In  regard  to 
the  proposed  standard  need  not  be  re¬ 
submitted.  All  material  received  In  envl- 
rmunental  impact  will  be  available  for 
public  inspection  and  copying  at  the 
above  address. 

Vn.  Ptxbuc  Pakticipatiom 

Interested  persons  are  invited  to  com¬ 
ment  on  the  proposed  standard  on  or  be¬ 
fore  December  2.  1975.  Written  data, 
views  and  argximents  concerning  the  pro¬ 
posal  must  be  submitted  in  quadruplicate 
to  the  Docket  Officer,  Docket  H-004,  UH. 
Department  of  Labor,  Room  N-3620,  200 
Constitution  Avenue.  N.W.,  Washington, 
D.C.  20210  (Telephone  202/523-8076). 
Written  submissions  must  clearly  iden¬ 
tify  the  provisions  of  the  proposal  ad¬ 
dressed  and  the  position  taken  with  re¬ 
spect  to  each  such  provision.  The  data, 
views,  and  arguments  will  be  available  for 
public  inspection  and  copying  at  the 
above  address.  All  written  submissions 
received  will  be  made  a  part  of  the 
Fccord 

Pursuant  to  29  CFR  1911.11(b)  and  (c) . 
intei^ted  persons  may,  in  addition  to 
filing  written  comments  as  provided 
above,  file  objections  to  the  proposal  and 
request  an  informal  hearing  with  respect 
thereto,  in  accordance  with  the  follow¬ 
ing  conditions: 

1.  The  objections  miist  include  the 
name  and  address  of  the  objector; 

2.  The  objections  must  be  postmarked 
on  or  before  December  2, 1975; 

3.  The  objections  mxist  specify  with 
particularity  the  provision  of  the  pro¬ 
posed  rule  to  which  objection  is  taken, 
mid  must  state  the  groimds  therefor; 

4.  Each  objection  must  be  separately 
stated  and  numbered;  and 

5.  The  objections  must  be  accompanied 
by  a  detailed  summary  of  the  evidence 
proposed  to  be  adduced  at  the  requested 
hearing. 

In  addition  to  the  comments  and  ob¬ 
jections  invited  above  concerning  the 
proposal  and  its  environmental  Impaqt, 
OSHA  hereby  solicits  comments  from  in¬ 
terested  parties  regarding  the  potential 
infiation  impact  of  the  proposed  stand¬ 
ard.  Comments  must  be  submitted  in  ac¬ 
cordance  with  the  above  requirements 
for  comments  on  the  proposal  and  may  be 
directed  toward  any  or  all  of  the  follow¬ 
ing  subjects; 

1.  Cost  impact  on  consumers,  busi¬ 
nesses,  markets,  or  Federal,  State,  or 
local  government; 

2.  Effect  on  the  productivity  of  wage 
earners,  businesses,  or  government; 

3.  Effect  on  competiticm; 

4.  Effect  on  supplies  of  important  ma¬ 
terials,  products,  or  services; 

5.  Effect  on  employment;  and 

6.  Effect  on  energy  sumily  or  demand. 
It  is  OSHA’s  Intention  to  prepare  an 

infiation  Impact  statement  and  anah^, 
if  appropriate,  or  a  certification  that  the 
stimdard  has  no  substantial  Infiationary 
impact,  and  to  make  such  statonent  or 
certification  available  at  least  30  days 


prior  to  any  public  hearings  on  the  pro¬ 
posed  standard.  The  potential  infiation¬ 
ary  Impact  of  the  proposed  standard 
would  be  an  appr(q?^te  issue  at  such 
hearings. 

This  procedure  has  been  concurred  in 
by  the  Council  on  Wage  and  Price  Sta- 


Executive  Order  11821  (27  Novonber 
1974;  39  FR  41501). 

Accordingly,  pursuant  to  sections  4(b) , 
6(b)  and  8(c)  of  the  Occupational  Safety 
and  Health  Act  of  1970  (84  Stat.  1592, 
1593,  1599;  29  n.S.C.  653,  655,  657)  and 
29  CFR  Part  1911,  it  is  hereby  proposed 
to  amend  Part  1910  of  Title  29  of  the 
Code  of  Federal  Regulations  as  set  forth 
below. 

Signed  in  Washington,  D.C.,  this  29th 
day  of  September,  1975. 

John  T.  Dunlop, 
Secretary  of  Labor. 

1.  In  §  1910.19,  the  subject  heading  is 
changed,  the  present  undesignated  para- 
'grajdi  is  deslemated  (a)  and  paragraph 

(b)  is  proposed  to  be  added  to  read  as 
follows: 

§  1910.19  Special  provisions  for  air  con¬ 
taminants. 

•  *  *  •  • 

(b)  Section  1910.1025  shall  apply  to 
the  exposture  of  every  employee  to  lead 
dust,  fume,  mist  or  solution  in  every  em- 
plosment  covered  by  9  1910.12,  §  1910.13, 

1 1910.14,  9  1910.15,  or  9  1910.16.  in  lieu 
of  any  different  standard  on  exposure  to 
lead  which  would  otherwise  be  applica¬ 
ble  by  virtue  of  any  of  those  sections. 

(Secs.  4,  6.  8.  84  Stat.  1693.  1693,  1599  (29 
U.S.C.  653,  655,  657  and  29  CFR  Part  1911)) 

2.  Table  Z-2  in  9  1910.1000  is  proposed 
to  be  amended  by  deleting  the  follow¬ 
ing: 

Lead  and  its  ii  iorganic  compounds  (Z37.ll- 
1969)— 0.2  mg/M»  .  .  . 

3.  A  new  9  1910.1025  is  proposed  to  be 
added  to  Part  1910,  to  read  as  follows: 

§  1910.1025  Lead. 

(a)  Scope  and  application.  This  sec¬ 
tion  applies  to  the  production,  reaction, 
release,  packaging,  repackaging,  trans¬ 
portation,  storage,  handling,  or  use  of 
lead  except  -that  this  section  will  not 
apply  to  working  conditions  with  respect 
to  which  other  Federal  agencies  have  ex¬ 
ercised  statutory  authority  to  prescribe 
or  enforce  standards  or  regulations  af¬ 
fecting  occupational  safety  or  health. 

(b)  Definitions.  For  the  purposes  of 
this  section; 

“Biological  monitoring”  means  the 
sampling  and  analysis  of  whole  blood  for 
lead  content  or  urine  for  lead  or  delta- 
aminolevulinic  acid  (ALA)  content. 

“Director”  means  the  Director,  Na¬ 
tional  Institute  for  Occupational  (^ety 
and  Health  (NIOSH),  UB.  Department 
of  H^th,  Eklucation  and  Welfare,  or  his 
designee. 

“Emergency”  means  any  occurrence, 
such  as,  but  not  limited  to,  equipment 
failure,  rupture  of  ccmtainers,  or  failure 


of  control  equipmmt  which  is  likely  to, 
or  does,  result  in  the  massive  release 
of  lead. 

“Lead”  means  lead,  all  its  inorganic 
compounds  (including  lead  oxides  and 
Inorganie  lead  salts),  and  organic  lead 
salts  such  as  lead  soaps,  but  excluding 
all  other  organic  lead  compounds. 

“Secretary”  means  the  Secretary  ot 


designee. 

(c)  Action  level.  Action  level  means  a 
concentration  of  50  mlcr(«rams  of  lead 
per  cubic  meter  of  air  (50  ^g/m*)  as  de¬ 
termined  on  an  8-hour  time-weighted 
average,  based  on  a  40-hour  woricweek. 

(d)  Permissible  exposure  limit.  No  em¬ 
ployee  may  be  expo^  to  airbcnme  con¬ 
centrations  of  lead  greater  than  100 
micrograms  of  lead  per  cubic  meter  of 
air  (100  itg/m*)  as  determined  on  an  8- 
hour  time-weighted  average,  based  on  a 
40-hour  woricweek. 

(e)  Exposure  determination  and  meas¬ 
urement.  (1)  Employee  exposure.  For 
the  purposes  of  this  paragraph,  em¬ 
ployee  exposure  is  that  exposure  which 
would  occur  if  the  employee  were  not 
using  a  respirator. 

(2)  Initial  determination.  Each  em¬ 
ployer  who  has  a  place  of  employment 
in  which  lead  is  occupationally  produced, 
reacted,  released,  packaged,  repackaged, 
transported,  stored,  handled,  or  used 
shall  inspect  each  workplace  and  work 
operation  to  determine  if  any  employee 
may  be  exposed  to  lead  at  or  above  the 
action  level. 

(3)  Basis  of  determination.  Initial  de¬ 
terminations  shall  based  on  the  fol¬ 
lowing,  along  with  any  other  relevant 
considerations: 

(i)  Any  information,  observations,  or 
calculations  which  would  indicate  em¬ 
ployee  exposure  to  lead; 

(ii)  Any  measurements  of  airborne 
lead;  and 

(ill)  Any  employee  complaints  of 
symptoms  which  may  be  attributable  to 
exposure  to  lead. 

<4)  Positive  initial  determination. 
Where  a  determination  conducted  under 
paragraphs  (e)  (2)  and  (e)  (3)  of  this 
section  shows  the  possibility  of  any  em¬ 
ployee  exposure  at  or  above  the  action 
level,  the  employer  shall,  within  30  days, 
conduct  monitoring  which  is  representa¬ 
tive  of  the  exposure  for  each  employee 
in  accordance  with  this  paragraph. 

(5)  Negative  initial  determination. 
Where  a  determination,  conducted  under 
paragraph  (e)  (2)  and  (e)  (3)  of  this  sec¬ 
tion,  is  made  that  no  employee  is  exposed 
to  airborne  concentrations  of  lead  at  or 
above  the  action  level,  the  employer  shall 
make  a  written  record  of  such  det^miina- 
tion.  The  record  shall  include  at  least  the 
information  specified  in  paragraph  (e) 
(3)  of  this  section  and  sh^  also  Include 
the  date  of  determination,  work  bting 
performed  at  the  time,  location  within 
the  worksite,  and  the  name  and  social 
security  number  of  each  employee  con¬ 
sidered. 

(6)  Determination  based  on  monitor¬ 
ing  in  certain  industries,  (i)  In  addition 
to  the  considerations  outUned  in  para¬ 
graph  (e)  (3)  of  this  section,  an  employer 


billty  in  accordance  with  the  Office  of 
Management  and  Budget  Circular  A~107 
(28  January  1975)  Jssued  pursuant  to  Labor.  UJ3.  Department  of  Labor,  or  his 
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In  an  industry  or  involved  in  an  opera-  an  employee  to  be  below  the  action  level,  posures  to  or  below  the  permissible  ex- 
tion  listed  in  paragraph  (e)  (6)  (ii)  of  measurements  may  be  disccmtinued  for  posure  limit,  they  shall  nonetheless  be 
this  section  shall  conduct  monitoring  and  that  employee.  used  to  reduce  exposures  to  the  lowest 


shall  base  the  determination  of  whether  (8)  Redetermination.  Whenever  there 
any  employee  is  exposed  at  or  above  the  has  been  a  production,  process,  or  con- 
action  level  on  the  results  of  such  moni-  trol  change  which  may  resiUt  ^  an  in- 
torlng.  Ihe  employer  shall  monitor  the  crease  in  the  airborne  concentration  of 
exposure  which  is  representative  of  the  lead,  or  whenever  the  employer  has  any 


at  employee.  used  to  reduce  exposures  to  the  lowest 

(8)  Redetermination.  Whenever  there  possible  level,  and  shall  be  supplemented 
s  been  a  production,  process,  or  con-  by  the  use  of  respirators,  in  accordance 
>1  change  which  may  resrilt  ^  an  in-  with  paragraph  (g)  of  this  section, 
ease  in  the  airborne  concentration  of  (3)  Mechanical  ventilation.  When  me¬ 
ld,  or  whenever  the  employer  has  any  chanical  ventilation  is  used  to  control 
her  reason  to  suspect  an  increase  in  exposure,  measurements  which  demon¬ 


group  of  employees  which  the  employer  other  reason  to  suspect  an  increase  in  exposure,  measurements  which  demon- 
ccmsiders  to  be  exposed  to  the  greatest  the  airborne  concentrations  of  lead,  a  strate  the  effectiveness  of  the  system  in 
concentration  of  airborne  lead  in  the  new  determination,  supplemented  by  ccmtroUlng  exposure,  such  as  capture 


concentration  of  airborne  lead  in  the  new  determination,  supplemented  by 
workplace.  The  selection  of  the  group  of  monitoring  pursuant  to  paragraph  (e) 
«nployees  shall  be  based  on  at  least  the  (6)  of  this  section  where  applicable,  shall 
considerations  for  an  initial  determina-  be  made. 

tion  in  paragraidi  (e>  (3)  of  this  section.  (9)  Employee  notification.  The  em- 
(il)  Employers  who  must  base  their  ployer  shall  notify  in  writing,  within  five 
determinations  on  monlimrlng  of  a  group  working  days  after  the  results  of  monl- 
of  employees  are  those  involved  in  lead  toring  have  been  obtained,  each  em- 
metallzing.  spray  painting  with  ‘'red  ployee  who  is  found  to  be  exposed  to  lead 
lead,”  scrapi^  or  sanding  lead  paint,  above  the  permissible  exposure  limit, 
pouring  leaded  iron,  pouring  and  grind-  Such  notification  need  not  he  given  more 
ing  of  bearing  bronze,  manufacturing  frequently  than  once  per  montti.  The  em- 


velocity,  duct  velocity,  or  static  pressure, 
shall  be  made  at  least  every  ttiree 
months.  Measurements  of  the  system’s 
effectiveness  in  controlling  exposure  shall 
also  be  made  within  five  days  of  any 
change  in  production,  process,  or  ccmtrol 
which  might  result  in  a  change  in  em¬ 
ployee  exposure  to  lead.  Air  from  any  ex¬ 
haust  ventilation  system  for  lead  shall 
not  be  recirculated  into  the  workroom. 

(4)  Compliance  program,  (i)  Each  em- 


lead  storage  batteries,  lead  smiting,  lead  ployee  shall  also  be  notified  of  the  cor-  ployer  shall  establish  and  implement  a 
burning,  lead  homogenizing,  burning  rective  action  being  taken  to  reduce  ex-  written  program  to  reduce  exposures  to 
lead-pahited  steel,  mixing  lead  powder,  posure  to  or  below  the  permissible  ex-  or  below  the  permissible  exposme  limit 


sanding  and  grinding  lead,  mixing  lead  posure  limit. 

paints,  spraying  of  chrome  yellow  paint,  (10)  Accuracy'  of  measurement.  The 
wire  patenting,  steel  tempering,  pouring  method  of  monitoring  and  analysis  shall 
and  grinding  bronze,  casting  lead,  lead  have  an  accuracy  (to  a  confidence  level 
stereotyping,  soldering,  tinning  or  sawing  of  95%)  of  not  less  than  plus  or  minus 
lead.  20%  for  concentrations  of  airborne  lead 

(iii)  Where  monitoring  pursuant  to  equal  to  or  greater  than  50  iig/m\  (Some 
paragraphs  (e)  (6)  (i)  and  (ii)  of  this  methods  meeting  this  accuracy  require- 
section  indicates  that  any  employee  in  ment  are  available  in  the  “NIOSH  Man- 
the  selected  group  of  employees  is  ex-  ual  of  Analytical  Methods”), 
posed  to  airborne  concentiations  of  lead  (f )  Methods  of  compliance.  Employee 


^solely  by  means  of  engineering  controls 
supplemented,  when  necessary,  by  work 
practice  controls. 

(ii)  Written  plans  for  the  compliance 
program  shall  be  developed  and  fur¬ 
nished  upon  request  for  examination  and 
copying  to  the  Secretary  and  the  Direc¬ 
tor.  Such  plans  shall  be  reviewed  and  re¬ 
vised.  as  necessary,  at  least  every  six 
months  to  refiect  the  current  status  of 
the  program. 

(g)  Respiratory  protection.  (1)  Use. 


posed  to  airborne  concentrations  of  lead  (f )  Methods  of  compliance.  Employee  the  program. 

at  or  above  the  action  level,  the  employer  exposure  to  lead  shall  be  controlled  to  <B)  Respiratory  protection.  (1)  Vse. 
shall  conduct,  within  30  days,  monitoring  or  below  the  permissible  exposure  limit  Respirators  shall  be  used  where  required 
which  is  representative  of  the  exposures  by  engineering  and  work  practice  con-  imder  this  section.  Compliance  with  the 
of  all  employees,  as  if  a  positive  initial  trols,  and  personal  protection  controls  as  permissible  exposure  limit  may  not  be 
determination  had  been  made  imder  follows:  achievedby  the  use  of  respirators  except: 

paragraph  (e)  (4) .  (1)  Engineering  and  toork  practice  (i)  During  the  time  period  necessary  to 


paragraph  (e)  (4) .  (1)  Engineering  and  toork  practice  (i)  During  the  time  period  necessary  to 

(Iv)  Where  monitoring  pursuant  to  controls.  Engineering  controls  shall  be  institute  engineering  or  work  practice 
paragraphs  (e)  (6)  (i)  and  (11)  of  this  instituted  immediately  to  reduce  expo-  controls; 

section  indicates  that  the  group  of  em-  sures  to  or  below  the  permissible  exposure  ill)  In  work  operations  in  which  engi- 
ployees  chosen  for  monitoring  is  exposed  limit,  except  to  the  extent  that  such  con-  neering  or  work  practice  controls  are  not 
to  airborne  concentrations  of  lead  below  trols  are  not  feasible.  Where  engineer-  feasible; 

the  action  level,  a  second  monitoring,  ing  controls  which  can  be  instituted  im-  (Hi)  In  woA  operations  in  which  en- 

made  not  less  than  five  working  days  mediately  are  not  sufficient  to  reduce  ex-  gineering  or  work  practice  controls  are 
later,  of  the  group,  shall  be  conducted,  posures  to  or  below  the  permissible  ex-  Insufficient  to  reduce  exposure  to  or  below 
Where  the  second  monitoring  shows  em-  posure  limit,  they  riiall  nonetheless  be  the  permissible  exposure  limit;  or 
ployee  exposures  to  again  be  below  the  used  to  reduce  exposures  to  the  lowest  (iv)  In  emergencies, 

action  level,  monlt<Mrlng  of  employee  ex-  practicable  level,  and  shall  be  supple-  (2)  Selective.  Where  respirators  are 

posure  in  the  workplace  may  be  dlscon-  mented  by  the  use  of  work  practice  con-  required  by  this  section,  the  employer 
tinned,  except  as  provided  by  paragraph  trols.  shall  select  and  provide  an  appropriate 

section.  (2)  Personal  protection  controls,  respirator  from  Table  1  below  and  shall 


tinned,  except  as  provided  by  paragraph  trols. 

2^  section.  _ .  (2)  Personal  protection  controls. 

Where  englneertog  and  wo*  precUoe 
mlnation  under  paragraph  (e)  (4)  of  this  ^  sufficient  to  reduce  ex¬ 
section  or  where  employee  monitoring  _ _ 

under  paragraph  (e)(6)  of  this  section 

indicates  exposures  at  or  above  the  ac-  Tsi 

tion  level,  measurements  which  are  rep-  ^  _ 

resentative  of  each  employee’s  actual  ex- 

po^  and  wWch  are  calculat^  on  the  Mrhome  Concentration 
basis  of  an  8-hour  time-weighted  aver-  of  head 

age  for  a  40-hour  workweek  shall  be 

tA.lr«>r>  as  follows:  (1)  Fume,  dust,  or  mist  In  (A)  Self-coi 

(i)  At  least  every  month  for  any  em-  exosssot  *00  mg/m«  (1  nig=  piece  opv 

ployee  exposed  to  lead  In  excess  of  the  loooug).  sure  mode 

permissible  exposure  limit;  dudes  a 

(ii)  At  least  every  three  months  for 
any  employee  exposed  to  lead  at  or  above 

the  action  level  but  not  above  the  per-  demand  < 

mlMlble  OTKWure  Mt;  ^  or  mkt  not  In  (A)  a  typo 

(ill)  Where  at  least  two  consecutive  excess  of  200  mg/m*.  c^ierated 

measuremoits,  made  not  less  than  five  mode;  or 

working  days  apart,  show  exposures  for  incontim 


(iv)  In  emergencies. 

(2)  Selective.  Where  respirators  are 
required  by  this  section,  the  employer 
shall  select  and  provide  an  appropriate 
respirator  from  Table  1  below  and  shall 
ensure  that  the  affected  employee  uses 
the  respirator  provided. 


axspisATOET  psoracnoN  ros  lxao 


Required  Respirator 


(1)  Fume,  dust,  or  mist  In  (A)  Self-contained  breathing  apparatus  with  a  fuU  face- 


OM—  of  SOO  mg/m  •  (1  mg=  piece  operated  in  pressure-demand  or  other  positive  pres- 
1000  ug).  sure  mode;  or  (B)  A  c<»nblnatloo  respirator  which  in¬ 

cludes  a  type  C  supplled-alr  respirator  with  a  full 
facepiece  operated  in  pressure-demand  rar  other  positive 
preesure  or  ctmtlnuous  flow  mods  and  an  auxiliary  self- 
oontained  breathing  apparatiu  cq;)erated  in  preesiirer 
demand  or  other  positive  preesure  mode. 

(11)  Fume,  dust,  or  mist  not  in  (A)  A  type  C  suppUed-alr  teqiirator  with  a  fun  facepiece 
excess  of  200  mg/m*.  cqierated  in  pressure-demand  or  other  positive  pressure 

mode;  or  with  a  fuU  facepiCoe,  hood,  cx  helmet  operated 
in  continuous  flow  mode. 


excess  of  200  mg/m*. 
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Airborne  Concentration 
of  Lead 

(ill)  Fume,  dust,  or  mist  not  In 
excess  of  100  mg/m*. 

(iv)  Fume,  dust,  or  mist  not  in 
excess  of  5.0  mg/m*. 


Required  Respirator 

(A)  A  powered  air  purifying  respirator  with  a  full  face- 
piece  and  high  efficiency  particulate  filter.* 

(A)  A  high  efficiency  particulate  filter*  respirator  with  a 
full  facepiece:  or  (B)  A  suppUed-alr  re^lratcxr  with  a 
full  facepiece,  helmed  or  hood;  or  (C)  A  self-contained 
breathing  apparatus  with  a  fxiU  facepiece. 

(A)  An  air  purifying  respirator  (except  single  use  types), 
with  fume  or  high  efficiency  particulate  filter*;  or  (B) 
A  sui^lied-alr  respirator;  or  (C)  A  self-contained  breath¬ 
ing  apparatus. 

(A)  An  air  purifying  respirator  (except  single  use  types) . 
with  dust  or  mist  filter;  or  (B)  A  supplied-alr  respirator; 
or  (C)  A'  self-contained  breathing  apparatus. 

•Note. — High  efficiency  particulate  filter  means  99.97%  efficient  against  0.3  micron  size 
particles. 


(V)  Fume  or  combined  fmne. 
dust  and  mist  not  In  excess 
of  1.0  mg/m*. 

(vl)  Dust  or  mist  not  in  eacess 
of  1.0  mg/m*. 


(vii)  Respirators  shall  be  selected  from 
those  approved  by  NIOSH  or  the  Mining 
Enforcement  and  Safety  Administration 
(MESA)  imder  the  provisions  of  30  CFR 
Part  11. 

(viii)  Respirators  prescribed  for  a 
higher  concentration  may  be  used  for 
any  lower  concentration. 

(3)  Respirator  program,  (i)  Respira¬ 
tors  shall  be  used  and  maintained  in  ac¬ 
cordance  with  §  IS  10.134  (d),  (e),  and 
(f )  of  this  chapter. 

(ii)  The  employer  shall  institute  a  res¬ 
piratory  protrotion  program  in  accord¬ 
ance  with  §  1910.134(b)  of  this  chapter. 

(h)  Protective  clothing.  (1)  The  em¬ 
ployer  shall  provide  and  ensure  that  em¬ 
ployees  wear  appropriate,  clean,  protec¬ 
tive  clothing,  such  as,  but  not  limited  to, 
coveralls,  smocks,  aprons,  gloves,  shoes, 
or  hats,  in  the  follgwing  situations: 

(i)  Where  employees  may  be  exposed 
to  concentrations  at  lead  above  the  per¬ 
missible  exposure  limit;  or 

(ii)  Where  the  skin  or  clothing  of  em¬ 
ployees  may  have  repeated  contact  with 
accumulations  of  lead  fume,  dust,  mist, 
or  solutions. 

(2)  The  employer  shall  launder,  main¬ 
tain,  and  dispose  of'all  protective  cloth¬ 
ing. 

(3)  The  removal  of  lead  fume  or  dust 
from  protective  clothing  by  blowing  or 
shaking  is  prohibited. 

(4)  The  employer  shall  ensure  that  all 
protective  clothing  is  removed  in  change 
rooms  required  by  paragraph  (j)  (3)  of 
this  section. 

(5)  The  employer  shall  inform  any 
person  who  launders  or  cleans  lead  pro¬ 
tective  clothing  of  the  potentially  harm¬ 
ful  effects  of  exposure  to  lead  and  of  pre- 
cauticms  to  take,  such  as  not  blowing  or 
shaking  the  clothing  to  remove  lead  fume 
or  dust. 

(1)  Housekeeping.  (1)  AH  exposed  sur¬ 
faces  shall  be  maintained  free  of  accu¬ 
mulations  of  lead  which,  if  dispersed, 
would  result' in  airborne  concen^tions 
in  excess  of  the  permissible  exposure 
limit. 

(2)  Dry  sweeping  and  the  use  of  com¬ 
pressed  air  for  the  cleaning  of  floors  and 
other  surfaces  is  prohibited. 

<3)  Persons  not  wearing  protective 
equipment  shall  be  excluded  from  areas 
where  spills  or  leaks  of  lead  have  oc¬ 
curred  until  cleanup  has  be^  completed, 

(j)  Hygiene  facilities  and  practices. 


( 1  >  All  food,  beverages,  tobacco  products, 
nonfood  chewing  products,  and  im- 
applied  cosmetics  are  prohibited  in  areas 
where  there  is  a  likelihood  that  skin  or 
clothing  may  come  in  contact  with  fume, 
dust,  mist,  or  solutions  of  lead  or  where 
the  airborne  concentrations  of  lead  are 
at  or  above  the  action  level. 

(2)  The  employer  shall  ensure  that 
employees  who  work  in  areas  specified  in 
paragraph  (j)(l)  of  this  section  wash 
their  hands,  forearms,  face,  and  neck 
before  eating,  drinking,  smoking  or  ap¬ 
plying  cosmetics,  arid  at  the  end  of  each 
work  shift. 

(3)  Where  employees  wear  protective 
clothing  or  equipment,  or  both,  change 
rooms  shall  be  provided  in  accordance 
with  §  1910.141(e)  of  this  chapter. 

(4)  Where  employers  are  required  by 
paragraphs  (J)  (2)  of  this  section  to  en¬ 
sure  that  employees  wash,  employers 
shall  provide  an  adequate  number  of 
lavatories  which  shall  meet  the  require¬ 
ments  of  S  1910.141(d)(2)  of  this  chap¬ 
ter. 

(k)  Medical  surveillance.  (1)  General. 
(i)  For  the  purposes  of  this  paragraph, 
employee  exposure  is  that  exposure 
which  would  occur  if  the  employee  were 
not  using  a  respirator. 

(ii)  Each  employer  shall  institute  a 
medical  surveillance  program  for  all  em¬ 
ployees  who  are  or  will  be  exposed  to  air¬ 
borne  concentrations  of  lead  at  or  above 
the  action  level.  The  program  shall  pro¬ 
vide  each  employee  covered  under  this 
paragraph  with  an  opportunity  for  bio¬ 
logical  monitoring  and  medical  examina¬ 
tions  in  accordance  with  this  paragraph. 

(iii)  All  medical  examinations  and  bio¬ 
logical  monitoring  shall  be  performed 
by  or  under  the  supervision  of  a  licensed 
physician  and  shall  be  provided  during 
the  employee’s  normal  working  hours 
without  cost  to  the  employee. 

(iv)  If  an  employee  refuses  any  med¬ 
ical  examination  or  biological  monitor¬ 
ing,  the  employer  shall  hiform  the  em¬ 
ployee  of  the  possible  health  conse¬ 
quences  Involved  and  obtain  a  signed 
statement  frmn  the  employee  indicating 
that  the  employee  understands  the  risks 
involved  in  such  refusal. 

(2)  Biological  monitoring,  (i)  Fre¬ 
quency.  The  employee  shall  provide  bio¬ 
logical  monitoring  in  the  form  of  blood 
or  urine  sampling  and  analysis  to  each 
employee  covered  under  paragraph  (k) 


(1)  (ii)  of  tois  section  on  the  fcdlowlng 
schedule: 

(A)  At  least  every  six  months  to  each 
employee  exposed  to  lead  at  or  above 
the  action  level;  and 

(B)  At  least  every  two  months  to  each 
employee  exposed  to  lead  in  excess  of  the 
perml^ible  exposure  limit.  Such  mon¬ 
itoring  shall  ccmtinue  for  at  least  four 
months  after  the  last  exposure  above  the 
permissible  limit. 

(ii)  Blood  sample.  (A)  Blood  sampling 
and  analysis,  when  provided  to  meet  the 
requirements  of  paragraphs  (k)(l)  and 

(k)(2)  of  this  section,  shall  accurately 
determine  the  blood  lead  level  in  accord¬ 
ance  with  paragraph  (k)  (2)  (iv)  of  this 
section.  Where  such  blood  sampling  and 
analysis  indicates  that  the  blood  lead 
level  of  an  employee  is  at  or  above  60 
/tg/lOOg  of  whole  blood,  a  second  blood 
sampling  test  shall  be  performed  within 
two  weeks  after  the  results  of  the  first 
blood  sampling  test  are  received  by  the 
employer. 

(B)  Where  the  results  of  the  second 
blood  sampling  test  indicate  that  the 
blood  lead  level  of  the  employee  is  at  oi 
above  60  ^S/lOOg  of  whole  blood,  the 
employer  shall: 

(1)  Make  available,  within  one  week 
after  the  results  of  the  second  blood 
sampling  test  are  received,  a  medical  ex¬ 
amination  to  determine  whether  the  em¬ 
ployee  has  symptoms  of  lead  intoxica¬ 
tion.  Such  examination  shall  be  in  ac- 

'Cordance  with  paragraph  (k)  (3)  of  this 
section; 

(2)  Take  immediate  steps  to  reduce 
the  employee’s  blood  lead  level  to  below 
60  Mg/lOOg  of  whole  blood.  (ChelaUng 
agents  shall  not  be  routinely  adminis¬ 
tered  to  employees,  and  shall  not  be  ad¬ 
ministered  at  all  except  by.  and  at  the 
discretion  of,  a  licensed  physician.  (See 
Part  in  of  Appendix  A)).  Steps  to  be 
considered  by  the  emiHoyer  shall  include 
reduction  of  exposure  by  engineering  and 
work  practice  controls,  administrative 
contrc^,  use  of  personal  protective 
equipment,  and  improved  personal  hy¬ 
giene;  and 

(2)  Conduct  blood  sampling  and  anal¬ 
ysis  on  the  employee  at  least  monthly 
thereafter.  This  sampling  and  analysis 
shall  be  continued  tor  at  least  two 
months  after  the  employees’  blood  lead 
level  has  dropped  below  60  /itg/lOOg  of 
whole  blood. 

(iii)  Urine  sample.  (A)  Where  urine 
sampling  and  analysis  is  chosen  by  the 
employer  to  satisfy  the  biological  moni¬ 
toring  reqir^nents  of  paragraph  (k)  (2) 
of  this  section,  at  least  100  milliliters  of 
urine  shall  be  collected  during  the  work¬ 
day,  and  any  urine  sample  with  a  specific 
gravity  of  less  than  1.010  shall  be  dis¬ 
carded  and  another  sample  obtained. 

(B)  Where  the  employee’s  urine  lead 
level  is  at  or  above  100  pg/L,  or  urine 
ALA  is  at  or  above  500  ^g/ 100ml,  calcu¬ 
lated  to  a  specific  gravity  of  1.024,  an¬ 
other  urine  sample,  or  blood  MM«piing 
in  accordance  with  paragraph  (k)  (2)  (U) 
of  this  section,  shall  be  taken  and  ana¬ 
lysed  within  two  we^  after  the  results 
of  the  first  samiding  are  received  by  the 
emidoyer. 


\ 

FEOEfiAL  lEGISTEI.  VOL  40,  NO.  193— FttOAY,  OCTOIB1  3,  1975 


45946 


PROPOSED  RULES 


(C)  Where  the  second  iirtne  sample  In¬ 
dicates  that  the  urine  lead  level  is  at  or 
above  100  ug/L,  or  urine  ALA  is  at  or 
above  500  ug/ 100ml,  blood  sampling  shall 
be  performed,  in  accordance  with  para¬ 
graph  (k)  (2)  (ii)  of  this  section,  within 
two  weeks. 

(iv)  Accuracy.  Biological  monitoring 
shall  have  an  accuracy  (to  a  confidence 
level  of  95%)  within  plus  or  minus  0.01 
milligrams  of  lead  per  100  grams  of 
whole  blood  or  liter  of  urine. 

(3)  Medical  examinations.  (1)  Each 
employer  shall  provide  a  medical  ex¬ 
amination  which  includes  a  complete 
medical  history  and  physical  examina¬ 
tion,  complete  blood  count,  and  routine 
urinalysis  (specific  gravity,  sugar,  pro¬ 
tein  determinations,  and  microscopic  ex¬ 
amination),  and  pregnancy  test  where 
appropriate,  to  each  employee  covered  by 
paragraph  (k)  (1)  (ii)  of  this  section. 

(ii)  Medical  examinations  ^aU  be 
made  available: 

(A)  To  employees  prior  to  their  assign¬ 
ment  to  areas  in  which  airborne  con¬ 
centrations  of  lead  are  at  or  above  the 
action  level; 

(B)  At  least  annually  for  each  em¬ 
ployee  exposed  to  airborne  concentra¬ 
tions  of  lead  at  or  above  the  action  level 
at  any  time  during  the  preceding  12 
months; 

(C)  For  each  employee  whose  second 
blood  sampling  indi(»tes  blood  lead  levels 
at  or  above  60  ug/lOOg  of  whole  blood,  in 
accordance  with  the  requirements  of 
paragraph  (k)  (2)  (ii)  (B)  (1)  of  this  sec¬ 
tion.  and  at  least  every  two  months 
thereafter  imtU  the  onployee’s  blood  lead 
levd  is  below  60  ug/lOOg  of  whole  blood; 
and 

(D)  Immediately,  upon  notification  by 
the  employee  that  the  employee  has  de¬ 
veloped  signs  or  s3nnptoms  commonly  as¬ 
sociated  with  toxic  exposure  to  lead  (see 
Part  n  of  Appendix  A) . 

(ill)  Where  medical  examinations  are 
required,  the  employer  shall  provide  the 
examining  physician  with  the  following 
Information; 

•  (A)  A  copy  of  this  regulation  for  lead 
including  Appendixes  A  and  B; 

(B)  A  d^^ption  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  the  em¬ 
ployee’s  exposure; 

(C)  A  description  of  any  personal  pro¬ 
tective  equipment  used  or  to  be  used; 

(D)  The  results  of  the  employee’s  ex- 
posiure  measurements,  if  available; 

(E)  The  employee’s  anticipated  or  es¬ 
timated  exposure  level; 

(F)  The  results  of  the  employee’s  Ifio- 
logical  monitCMdng;  and 

(G)  Upon  request  of  the  i4i3rsician,  in¬ 
formation  from  previous  medical  exami¬ 
nations  of  the  affected  employee. 

(4)  Physician’s  varitten  opinion.  (1) 
The  employe  shall  obtain  amd  furnish 
the  employee  with  a  copy  of  a  written 
opinion  from  the  examining  physician 
contedning  the  following: 

(A)  The  signs  or  symptoms  of  lead  in¬ 
toxication  manifested  by  the  oxmloyce. 
If  any; 

(B)  A  laboratory  report  of  the  lead 
otmtent  m  Mood  or  urine  or  ALA  content 
in  urine  if  such  analysis  is  performed  by 


or  under  the  supervision  of  the  physician, 
or  reported  to  the  physician  by  a  lab¬ 
oratory  to  which  such  samples  have  been 
submitted  for  analysis; 

(C)  The  physician’s  opinion  as  to 
whether  the  employee  has  any  detected 
medical  condition  which  would  place  the 
employee  at  increased  risk  of  material 
impairment  to  the  employee’s  health 
from  exposure  to  lead  or  would  directly 
or  indirectly  aggravate  any  detected 
medical  condition; 

(D)  Any  recommended  limitation  upon 
the  employee’s  exposure  to  lead  or  upon 
the  use  of  personal  protective  equipment 
and  respirators;  and 

(E)  A  statement  that  the  employee  has 
been  informed  by  the  physician  of  any 
medical  condition  which  requires  further 
examination  or  treatment. 

(ii)  The  written  opinion  obtained  by 
the  employer  may  not  reveal  specific 
findings  or  diagnoses  unrelated  to  occu¬ 
pational  exposure  to  lead. 

(iii)  If  ^e  employer  determines,  on 
the  basis  of  the  physician’s  written  opin¬ 
ion,  that  any  employee’s  health  would  be 
naaterially  impaired  by  maintaining  the 
existing  exposure  to  lead,  the  employer 
shall  place  specific  limitations,  based  on 
the  physician’s  written  opinion,  on  the 
employee’s  continued  exposure  to  lead.  In 
no  case  shall  any  employee  be  placed  at 
increased  risk  of  material  impairment  of 
health  from  such  exposure, 

(5)  Alternative  medical  examinations. 
If  the  examining  physician  determines 
that  medical  examinations  alternative  to 
those  specified  in  paragraphs  (k)  (3)  (i) 
of  this  section  will  provide  at  least  equal 
assiuunce  of  detecting  medical  condi¬ 
tions  pertinent  to  protecting  the  em¬ 
ployee  against  overexposure  to  lead,  the 
employer  may  accept  such  alternative 
medical  examinations  and  tests  as  meet¬ 
ing  the  requirements  of  paragraph  k(3) 
(i)  of  this  section,  provided  that  the 
employer: 

(i)  Obtains  a  statement  from  the  ex¬ 
amining  physician  setting  forth  the  alter¬ 
native  medical  examinations  m:  tests  and 
the  rationale  for  their  substitution  and 
submits  such  statement  to  the  Secretary; 
and 

(ii)  Informs  each  affected  employee  of 
the  fact  that  medical  examinations  or 
tests,  alternative  to  those  required  in 
paragraphs  (k)  (3)  (i)  of  this  section,  are 
to  be  made  available. 

(1)  Training  and  information.  (1) 
Each  employer  who  has  a  workplace  in 
which  lead  dust,  fume,  mist,  or  solution  is 
produced,  reacts,  released,  packaged,  re¬ 
packaged,  stored,  handled,  or  used  shall: 

(i)  Keep  a  copy  of  this  regulation  with 
its  appendixes  at  the  workplace  and  make 
suc^  material  readily  available  to  all  em¬ 
ployees;  and 

(ii)  Inform  employees  who  work  or  will 
be  assigned  to  W(uk  in  the  presence  of 
lead  dust,  fume,  mist,  or  solutions  of  the 
quantity,  location,  and  manner  of  use,  re¬ 
lease.  or  storage  of  lead  at  the  workplace 
and  the  specific  nature  of  (g>erations 
which  could  result  in  lead  exposure  at  or 
above  the  action  level. 

(2>  Each  employer  whose  empl03rees 
are  exposed  to  lead  dust,  fume,  mist,  or 


solutions  at  or  above  the  action  level  or  - 
whose  employees  have  skin  contact  with 
lead  dust,  fume,  mist,  or  solutions  shall 
provide,  prior  to  initial  placement  of  new 
employees  and  at  least  annually  for  all 
affected  employees,  a  training  program 
which  shall: 

(i)  Inform  affected  employees  of  the 
information  contained  in  Appendix  A  of 
this  section; 

(ii)  Advise  affected  employees  of  the 
signs  and  symptoms  of  overexposure  to 
lead  contained  in  Appendix  A  of  this  sec¬ 
tion; 

(iii)  Instruct  affected  employees  to  ad¬ 
vise  the  employer  of  the  development  of 
the  signs  and  symptoi^  of  overexposure 
to  lead  which  are  listed  in  Appendix  A 
of  this  section; 

(iv)  Inform  employees  of  the  specific 
nature  of  operations  which  coiild  result 
in  exposure  to  lead  above  the  permissible 
exposure  limit,  as  well  as  any  necessary 
protective  measures; 

(V)  Instruct  employees  that  chelating 
agents  should  not  be  routinely  used  to 
remove  lead  f  r(>m  their  bodies  and  should 
not  be  used  at  all  except  under  the  direc¬ 
tion  of  a  licensed  physician  (See  Part 
ni  of  Appendix  A) . 

(vi)  Inform  employees  of  measures 
necessary  to  protect  them  from  exposures 
in  excess  of  the  permissible  exposure 
limit; 

(vii)  Instruct  employees  as  to  the  pur¬ 
pose,  proper  use,  and  limitations  of  res¬ 
pirators  as  specified  in  §  1910.134  of  this 
chapter; 

(viii)  Provide  employees  with  a  de¬ 
scription  of,  and  e:qplaln  the  purposes 
(tor,  the  medical  siurveillance  program 
prescribed  in  paragraph  (k)  of  this  sec¬ 
tion;  and 

(lx)  Provide  employees  with  a  general 
review  of  this  standard. 

(3)  All  materials  relating  to  the  em¬ 
ployee  training  and  information  pro¬ 
gram  shall  be  provided  iq)on  request  to 
the  Secretary  and  the  Director. 

(m)  Recordkeeping.  (1)  Exposure  de¬ 
terminations.  The  employer  shall  keep 
an  accurate  record  of  all  determinations 
made  pursuant  to  paragraph  (e)(5)  of 
this  section. 

(i)  This  record  shall  Include  the  writ¬ 
ten  determination  and  any  supporting 
documentation  required  in  paragraphs 
(e)(3)  and  (e)(5)  of  this  section. 

(ii)  This  record  shall  be  maintained  for 
at  least  one  year  and,  in  any  event,  shall 
include  the  most  recent  determination. 

<2)  Measurements.  The  employer  shall 
keep  an  accurate  record  of  all  monitor¬ 
ing  and  measurements  taken  of  employee 
exposure  to  airborne  concentrations  of 
lead. 

(i)  This  record  shall  include: 

(A)  The  date  of  measurements: 

(B)  ’The  operations  at  which  the  em¬ 
ployees  being  monitored  are  working,  in¬ 
cluding  the  amoimt  of  time  spent  by  the 
employees  at  each  operation; 

(C)  Sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy; 

(D)  Number,  duration,  and  results  of 
samples  taken; 

(E)  Protective  devices  worn.  If  any, 
and  length  Of  time  worn;  and 
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(F)  Names,  social  secvity  numbm, 
and  exposure  levels  ot  emploTees  moni¬ 
tored. 

(il)  This  record  shall  be  maintained 
for  at  least  40  years. 

(3)  Mechanical  ventilation  measure¬ 
ments.  When  mechanical  ventilation  Is 
used  as  an  engineering  contixd,  the  em¬ 
ployer  shall  maintain  a  record  of  the 
measurements  demonstrating  the  effec¬ 
tiveness  of  such  ventilation  required  by 
paragraiA  (f)  (3)  of  this  section. 

(i)  Ihis  record  shall  Indude: 

(A)  Date  and  location  of  measure¬ 
ment; 

(B)  Type  of  measuremoxt  taken;  and 

(C)  Result  of  measurement; 

(11)  This  record  diaU  be  maintained 
for  at  least  two  years. 

(4)  Employee  Traininy.  Ihe  employer 
shall  keep  an  Accurate  record  of  all  em¬ 
ployee  training  required  by  paragraph 
(1)  of  this  secticm. 

(l)  This  record  shall  include: 

(A)  Date  of  training; 

(B)  Names  and  social  security  niun- 
bers  of  employees  trained;  and 

(C)  Content  or  scope  of  training  pro¬ 
vided. 

(ii)  This  record  shall  be  maintained 
for  at  least  one  year. 

(5)  Medical  surveillance.  The  employer 
^all  keep  an  accurate  medical  record 
for  each  employee  subject  to  medical  sur¬ 
veillance  required  by  paragrsqth  (k)  of 
this  section. 

(i)  The  record  shall  include: 

(A)  Names  and  social  security  num¬ 
bers  of  employees  subject  to  biological 
monitoring  and  medical  examinations. 

(B)  Results  of  biological  monitoring; 

(C)  Physician’s  written  opinion; 

(D)  Any  employee  medical  complaints 
related  to  exposure  to  lead; 

(E)  A  signed  statement  of  any  refusal 
to  be  biologically  monitored  or  medically 
examined;  and 

(F)  A  copy  of  the  information  pro¬ 
vided  to  the  physician  pursuant  to  para¬ 
graph  (k)  (3)  (ill)  of  this  section. 

(il)  This  record  shall  be  maintained 
for  at  least  40  years, 

(6)  Availability,  (i)  All  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  upon  request  to 
the  Secretary  and  the  Director  for  exam¬ 
ination  and  copying. 

(ii)  Records  of  written  determinations 
and  employee  exposure  measxirements 
t^t  are  required  to  be  maintained  by 
paragraphs  (m)  (1)  and  (m)  (2)  of  this 
section  shall  be  made  available  for  ex¬ 
amination  and  copying  to  employees, 
former  employees,  or  their  designated 
representatives. 

(ill)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  paragraph 

(m)  (5)  of  this  section  shall  be  made 
available  upon  request  for  examination 
and  copying  to  a  physician  designated  by 
the  employee  or  former  employee. 

(7)  Transfer  of  records,  (i)  In  the 
event  the  employer  ceases  to  do  business, 
the  successor  employer  shall  receive  and 
retain  all  records  required  to  be  main¬ 
tained  by  this  secticm. 

(ii)  In  the  event  the  employer  ceases 
to  do  4>usiness  and  there  is  no  successor 


to  receive  and  retain  the  records,  these 
records  shall  be  transmitted  by  registered 
mnu  to  the  Director,  and  all  employees 
and  former  employees  shall  be  indivld- 
ually  notified  in  writing  of  this  transfer. 

(n)  Observation  of  monitoring.  (1) 
The  onployer  shall  give  affected  onploy- 
ees  or  their  r^resentatives  an  oppor¬ 
tunity  to  observe  any  monitorixig  or 
measuring  of  their  exposure  to  lead  that 
Is  conducted  pursuant  to  this  section. 

(2)  When  observation  of  the  moni¬ 
toring  of  employee  exposure  to  lead  re¬ 
quires  entry  into  an  area  where  the  use 
of  personal  protective  equipment  is  re¬ 
quired,  the  observer  shall  be  provided 
and  required  to  use  such  equipment  and 
shall  comply  with  all  other  applicable 
safety  and  health  procedures. 

(3)  Without  interfering  with  the 
monitoring  or  measuring,  observers  shall 
be  entitled  to: 

(1)  Receive  an  explanation  of  the 
monitoring  or  measming  procedure; 

(ii)  Observe  aU  steps  related  to  the 
measurraient  of  airborne  lead  performed 
at  the  place  of  exposure;  and 
(ill)  Record  the  results  obtained. 

(o)  Effective  date.  This  standard  shall 
become  effective  30  days  after  the  publi- 
catlcm  of  the  final  standard  in  the 
Fedkral  Register. 

(p)  Startup  dates.  (1)  Determinations 
and  measurements  prescribed  by  para¬ 
graph  (e)  of  this  section  shall  be  insti¬ 
tuted  within  30  days  of  the  effective  date 
of  the  final  standard,  except  that  for  new 
production  areas  or  operations  begun 
after  the  effective  date,  such  determina¬ 
tions  and  measurements  shall  be  insti¬ 
tuted  within  10  working  days  of  startup 
of  operation. 

(2)  Initial  biological  monitoring  pre¬ 
scribed  in  paragraph  (k)  of  this  section 
shall  be  completed  within  two  months  of 
the  effective  date  of  the  final  standard. 

(3)  Initial  medical  examinations  for 
current  employees  who  meet  the  require¬ 
ments  for  a  medical  examination  in  para¬ 
graph  (k)  of  this  section,  and  who  have 
not  received  such  examination  within 
one  year  prior  to  the  effective  date  of  this 
section,  shall  be  'completed  within  two 
months  of  the  effective  date  of  this 
section. 

(4)  The  written  compliance  program 
required  by  paragraph  (f )  (4)  of  this  sec¬ 
tion  shall  be  available  for  inspection 
within  two  months  following  the  comple¬ 
tion  of  any  monitoring  or  determination 
ahich  Indicates  exposures  above  the 
permissible  limit. 

(q)  Appendixes.  The  Information  con¬ 
tained  in  the  appendixes  to  this  section 
is  not  intended,  by  Itself,  to  create  any 
additional  obligations  not  otherwise  im¬ 
posed  by  the  standard,  or  to  detract  from 
any  existing  obllgatlcms. 

APPDfDIX  A 

SVBarrAKOE  SAFRT  DATA  SHEET 
FOB  OCCUPATIONAL  EXPOSUEE  TO  LEAD 

X.  SUBSTANCE  IDENTIFICATION 

A.  Substance:  IiSMl. 

B.  DeftnitUm:  Lead  (Pb),  all  its  Inorganic 
<x»xq>ounds  (including  lead  oxides  and  in¬ 
organic  lead  salts),  and  organic  lead  salts, 
such  as  lead  sosqw,  but  excluding  all  other 
organic  lead  oompounds. 


C.  Permissible  Mxpoeure;  ItO  micrograms 
per  cubic  meter  of  air  (loe  ug/m*),  ttflae 
weighted  arerage  (TWA)  tor  an  8-hour  work¬ 
day,  40-hour8  per  week. 

n.  HEALTH  HAEABB  DATA 

A  Ways  (n  which  She  substance  enters 
your  body  system. 

Lead  eqters  the  body  primarily  by  in¬ 
halation  of  lead  dust,  fume  or  mist.  How- 
evbr,  lead  can  also  enter  the  body  by  hand- 
to-mouth  contact,  eating  or  drinking  food 
contaminated  with  lead,  or  by  use  of  cos¬ 
metics  and  tobacco  products  ocmtamlnated 
with  lead.  Iherefore,  you  should  thoroughly 
wash  your  hands  before  eating,  drinking, 
smoking,  applying  cosmetics,  or  placing  your 
hands  in  your  mouth. 

B.  Effects  of  overexposure. 

(1)  Short-tMin  (acute)  orerexposure:  Not 
known  quantltatlpely,  but  effects  are  a  fac¬ 
tor  of  dosage  and  time.  The  symptoms  and 
effects  of  acute  overexposure  may  include 
acute  abdominal  colic  causing  cranmy  diffuse 
stomach  pain,  increasingly  fi^uent  and  per¬ 
sistent  vomiting,  severe  anemia,  peripheral 
neuropathy  (nerve  damage  and  muscle 
weakness),  nephropathy  (kidney  damage), 
and  acute  encephalopathy  (brain  damage) 
sometimes  followed  by  coma,  and  cardio¬ 
respiratory  arrest,  and  death. 

(3)  Long-term  (chronic)  overexposure:  An 
excess  in  the  lead  content  of  whole  blood  or 
urine  or  an  excess  in  the  ALA  content  of 
luine  could  mean  that  you  have  lead  intoxi¬ 
cation.  The  early  symptoms  of  lead  intoxica¬ 
tion  are  most  commonly'gastrointestinai  dis¬ 
orders.  colic,  constipation,  nausea  and  metal¬ 
lic  taste  in  mouth.  Blood  changes,  such  as 
anemia,  may  be  noted.  Weakness  which  may 
develop  to  paralysis,  chiefly  of  the  extensor 
muscles  of  the  wrist  and  leas  often  of  the 
ankles,  is  noticeable  In  the  more  serious 
cases. 

(3)  Increased  Susceptibility:  Pregnant  em¬ 
ployees  and  their  fetuses,  as  well  as  em¬ 
ployees  with  the  sickle  cell  trait,  may  have 
increased  susceptibility  to  lead  Intoxication. 

(4)  Atomospheric  concentration  immedi¬ 
ately  haxardous  to  life:  Not  known  for  lead, 
but  the  minimum  mal  lethal  dose  is  about 
10  grams. 

m.  EMERGEN CT  AND  FIBST  AID  PBOCEDUBES 

No  immediate  emergency  care  or  first  aid 
are  generally  necessary.  However,  employees 
with  symptoms  indicated  in  paragraph  n 
above,  or  with  blood  lead  levels  above  60 
micrograms  of  lead  per  100  grams  of  whole 
blood  (60  ug/lOOg)  should  see  a  doctor  as 
soon  as  possible. 

The  excessive  or  routine  use  of  chelating 
agents,  such  as  Ca-EDTA,  British  Anti- 
Lewisite  and  D-Penicillamlne,  to  remove  lead 
from  the  body  must  be  avoided  because  it  in¬ 
creases  the  risk  of  kidney  damage  m  failure. 
Chelating  agents  may  only  be  administered 
by  a  physician  and  normally  only  In  emer¬ 
gency  situations. 

IV.  FBOTXCnVE  CLOTHXNO  AND  EQUIPMENT 

A.  Respirators:  Suitable  respirators  may  be 
worn: 

(1)  During  the  time  period  necessary  to 
install  engineering  controls  to  reduce  the  air¬ 
borne  concentration  (rf  lead  below  lOOug/m*; 

(2)  In  work  situations  In  which  engineer¬ 
ing  contnds  are  not  feasible  to  reduce  the 
airborne  concentration  of  lead  below  the  per¬ 
missible  exposure  limit;  at 

(3)  In  emergencies. 

Where  new  req>lrat(MB  are  worn,  they  must 
have  a  NI06H  label  of  approval.  Older  res¬ 
pirators  which  have  a  Mining  BnfcNoement 
and  Safety  Administration  (MSBA)  or  Bu¬ 
reau  of  Mines  (BM)  approval  label  may  be 
used.  If  you  experience  dillloulty  in  breath¬ 
ing  while  wearing  a  respirator.  teU  your  em¬ 
ployer. 
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B.  Protective  clothing.  Your  employer  must 
provide  axui  you  must  wear  suitable  protec¬ 
tive  clothing,  such  as  coveralls,  ^rons,  lab¬ 
oratory  coats  or  work  clothes,  to  prevent 
lead  from  getting  on  your  skin. 

v.  PRECAUTIONS  POR  SAFE  USE,  HANDLING,  OR 
8TORASB 

While  at  work,  you  must  wear  clean  work 
clothes  and  wash  yourself  when  required  by 
the  standard,  particularly  at  the  end  of  each 
workday.  You  may  not  wear  your  work 
clothes  or  workshoes  home.  You  may  not  eat, 
drink,  smoke,  or  apply  cosmetics  in  any  work 
area  containing  lead  dust,  fume,  mist  or  solu¬ 
tion.  You  must  wash  your  hands,  forearms, 
neck  and  face  before  eating,  drinking,  smok¬ 
ing,  or  applying  cosmetics.  Careful  attention 
should  be  paid  to  removing  debris  from  under 
your  fingernails.  Ask  your  supervisor  where 
lead  Is  used  in  your  work  area  and  for  any 
addltioiMfi  ptant  safety  rules. 

Appendix  B 

BUBSTANCB  CTCHWICAL  CUnmLINXa 
LEAD 

1.  PHYSICAL  AND  CHEMICAL  DATA 

A.  Product  lOentifleation. 

1.  Synonyms:  Hone. 


PROPOSED  RULES 

2.  Formula:  Pb  ' 

B.  Physical  Data. 

1.  Specific  gravity:  11.34  grems/ee 

3.  Boiling  point:  1744*C 

3.  Iddtlng  point:  337*C 

4.  V^xir  pressure:  1  mm  Hg  at 870*0 

&.  SdlutfiXtty  in  water:  Pb  metal  tssolidile 
6.  Appearance:  grayish  white  metal 

n.  FIRE;  EXPLOSION,  AND  EEACTXVXrT  DSTA 

A.  Not  Hazardous. 

m.  SPILL  OR  LEAK  PROCEDURES 

A.  Steps  to  be  taken  If  substance  is  re¬ 
leased  or  spilled: 

1.  Cleanup  as  soon  as  possible  to  mintmi«A 
dispersion  of  lead  dust  or  fumes. 

2.  Persons  not  wearing  proper  protective 
equipment  should  be  restricted  from  areas  of 
spills  until  cleanup  has  been  completed. 

B.  Waste  disposal  methods  must  conform 
to  appropriate  governmental  regulations.  It 
allowed,  lead  may  be  disposed  of  in  a  sanitary 

WnriSIl 

IV.  MONITORING  AND  MEASUREMENT  PROCEDURES 

Measurements  taken  for  the  purpose  of 
determining  employee  exposure  under  this 
section  are  best  taken  In  a  manner  such  that 
the  average  8-hour  exposure  may  be  deter¬ 
mined  from  a  single  8-hour  sample  or  two 


4-hour  samples.  Air  samples  should  be  taken 
tn  the  employee’s  breathing  sone  (air  that 
would  most  nearly  represent  that  Inhaled  by 
the  employee).  The  sampAng  and  analytical 
method  miBt  determine  the  concentration  of 
lead  with  an  accuracy  of  not.  »«««■«  than  plus 
qr  minus  2a%  at  a  confidence  levd  of  95% 
for  .concentrations  of  lead  at  mr  above  50 
/^m*.  Methods  meeting  these  accuracy  ye- 
qutrements  are  arailsble  In  the  NIOSH  Man- 
tMl  of  Analytleal  Methods. 

V.  MISCELLANEOUS 

A.  The  emplc^er  must  provide  and  ensure 
that  the  en^Aoyee  wears  dean  protective 
clothing  each  day.  The  employer  may  not 
permit  any  employee  to  take  protective  cloth¬ 
ing  home.  The  employer  must  Inform  the 
Isunderw  of  lead  protective  clothing  of  the 
hazardous  properties  of  lead. 

B.  Employers  must  advise  emifioyees  of  all 
plant  areas  and  operations  where  exposure 
to  lead  could  occur.  Lead  is  used  in  mAny 
occupations  and  Industries,  ranging  from  the 
manufacture  of  storage  batteries  and  lead 
smelting  operations  to  ceramic  makers  and 
Jewelers. 

(Secs.  4.  6,  8,  84  SUt.  1592.  1593.  1599  (29 
UJB.C.  658.  655.  657  and  29  CFB  Part  1911) ) 

[FR  Doc.76-36462  Filed  9-80-75;3;61  pm] 
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